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PROPORTIONS  {(-) AMOUNT (+) ABBREVIATIONS 
Trace (tr) 0-10% f = fine gr = gray MS = Split Spoon 
” Little (il) 10-20% m=medium bn=brown’ BW = Screened Auger 
- Some (so) 20-35% c=coarse bik=black HP = Hydropunch @ 
and 35-50% 
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Client: AEC Boring No.: 41M-92-01X 

Contractor: Soil Exploration Completed: 8-27-92 Method: HSA 
Ground Elev.: 246.9 Total Depth: 36! Casing Size: 6.25" 
Logged by: P. Bolmer Groundwater Below Ground: 27' BGS 

Screen: 10 (ft)| Riser: 27.5 (ft)| Diam.: 0.33! (1D)| Material:sch 40 PVC] Protection: Mod.D | Page 1 of 3 


ae ob eee 6 ee Be eee Fe. 





DEPTH| SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) * SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS | 
0930 Commence! 
2.0 ORGANICS with gravel and some medium to fine sand (est. 20%), drilling. 
1 S-1 QO-2 |reree- 0.0 poorly graded, gravel is angular, loose, damp. (SP) 2-8-8-9 


SAND, well graded, coarse to fine, subrounded, loose, light 


$-2 brown ( 7.5YR 6/3 ), damp. (SW) 6-9-9-9 


LO Nm 

Ny 

i] 

Bs 
[7 AY, QO 
. ' e 
oOo oo) Sa 

© 

. 

o 








4 
4-4.9 Similar to S-2. (SW) 
Encountered | 
2.0 groundwater ! 
5 S-3 4-6 |ereee- 0.0 CLAYEY SILT with a trace (5-10%) of fine sand, slightly plastic,| 4-7-8-9 at 5.0° BGS. | 
1.0 soft, light brownish gray ( 2.5Y 6/2 ), damp. (ML) 
| 
2.0 CLAYEY SILT, with a trace (5-10%) of fine sand, plastic, firm, | 
7 $-4 6-8 joeree- 0.0 light brownish gray ( 2.5Y 6/2 ), damp, varved. (ML) 7-10-11-14 l 
tee 
| 
— 8 ! 
| | | 
| 
CLAYEY SILT, with a trace (5-10%) of fine sand, plastic, firm, | 
j 9 $-5 {8-10 -- “- Light brownish gray ( 2.5Y 6/2 ), damp, varved. (ML) 2-6-8-12 | 
| 
— 10 | : 
| | ! 
| | | | 
| 2.0 CLAYEY SILT, with a trace (5-10%) of fime sand, plastic, firm, | 
rm («di S-6 |10-12 |---+-- 0.0 Light brownish gray ( 2.5Y 6/2 ), damp, varved. (ML) | 5-5-8-9 : ! 
2.0 
| ! ! 
| 1 
12 | 
| | 
| 2.0 SILTY CLAY, with a trace (<5%) of fine sand, occasional fine | 
— 13 | S-7 |12-14 |------ 0.0 sand lens, moderately plastic, firm, light olive brown ( 2.57 6-7-6-10 | 
| | 1.5 5/3 ), moist to saturated. (CL) | 
| ! 
| | 
me 4 } | ; 
| | | | | | 
i | 2.0 SILTY CLAY, with a trace (<5%) of fine sand, occasional fine | | 
ieee sand lens, moderately plastic, firm, light olive brown ( 2.5Y | 4-5-8-9 | 
| 





0.0 5/3 ), moist to saturated. (CL) 
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SOIL BORING LOG Study Area: SA-41 


Client: AEC Project No. 7053-04 Boring No.: 41M-92-01X 
Contractor: Soil Exploration Date Started: 8-26-92 Completed: 8-27-92 Method: HSA 
Ground Elev.: 246.9 Soil Drilled: 36° Total Depth: 36' Casing Size: 6.25" 


Logged by: P. Bolmer Checked by: DSP Groundwater Below Ground: 27' BGS 


Screen: 10 (ft)| Riser: 27.5 (ft)| Diam.: 0.33! (10)! Material:Sch 40 PVC| Protection: Mod. Page ‘2 of 3 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) . SOIL-ROCK DESCRIPTION BLOWS\6-IN.;} COMMENTS 


—'§ — 4 














16 
SILTY CLAY, with a trace (<5%) of fine sand, occasional fine 
17 | 8-9 : sand lens, moderately plastic, firm, light olive brown ¢ 2.57 
5/3), moist to saturated. (CL) 
18 
SILTY CLAY, with a trace (<5%) of fine sand, occasional fine | 
19 | S$-10 : sand Lens, moderately plastic, firm, light olive brown ¢ 2.57 5-8-12-12 
5/3 ), moist to saturated. (CL) | 
: 
20 1500 Done for} 
the day due 
to heat. 
SILTY CLAY, with a trace (<5%) of fine sand, occasional fine 0835 8-27-92 
21 | S-11 : sand lens, moderately plastic, firm, light olive brown ( 2.5Y Commence 
5/3 ), moist to saturated. (CL) drilling. 
22 | 
CLAYEY SILT, with a trace (<10%) fine sand, nonplastic, soft, 
23 | $-12 olive brown ( 2.5Y 5/3 ), moist to saturated, mottled. . 
(ML) 
24 

| CLAYEY SILT, with some (est. 15%) fine sand, nonplastic, soft, | 

m 25 | S-13 olive brown ( 2.5Y 5/3 ), moist to saturated, mottled. 

! (ML) 

! 

{ 

— 26 | 26-26.6 CLAYEY SILT similar to S-13. — (ML) | 
Encountered | 
groundwater | 

wm 27 | $214 SANDY SILT, nonplastic, soft, gray ( 2.5Y 5/1}, appears at 27' BGS. | 

saturated. (SM) | 

— 28 ! | 

| | 
| 
| | 

—- 29° S15 . SANDY SILT, nonplastic, soft, gray ( 2.5Y 5/1 ), saturated. | 

(SM) 
| : 
= 0 | 
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Client: AEC Boring No.: 41M-92-01X 
td] Contractor: Soil Exploration Completed: 8-27-92 Method: HSA 
Ground Elev.: 246.9 Total Depth: 36' Casing Size: 6.25" 
Logged by: P. Bolmer Groundwater Below Ground: 27' 8GS 


Screen: 10 (ft)! Riser: 27.5 Cft)| Diam.: 0.33! (ID); Material:Sch 40 PVC| Protection: Hod.D | Page 3 of 3 





DEPTH| SAMPLE |SAMPLE| PEN. PID 
(FT) |NUMBER|DEPTH — (ppm) . SOIL-ROCK DESCRIPTION BLOWS\6-IN. COMMENTS 
REC. 
2.0 
31 | S-16 | 30-32)---->-- 0.0 SANDY SILT, nonplastic, soft, gray ( 2.5Y 5/1 ), appears 
0.9 saturated. (SM) 
32 
2.0 
33 | S-17 || 32-34) --=<-= 0.0 SANDY SILT, nonplastic, soft, gray ( 2.5Y 5/1 ), appears 
0.6 saturated. (SM) 
34 
2.0 
35 | $-18 ; 34-36|------ 0.0 SANDY SILT, nonplastic, soft, gray ( 2.5Y 5/1 ), appears 
1.3 saturated. (SM) 1600 moving 
rig off site. 
Sach ok OE De eee eee eee R ee See S eR ae ree seer eT 
@& Bottom of boring = 36.0' BGS. No refusal. 
37 
= 
39 
i 40 | 
ae 
| | | 
— 41 | ! | 
| | : | | 
| 
ae | 
| | : | 
| | | 
| | ; | 
I 43 | | 
+ - | 
-— a 
; 
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SOIL BORING LOG Study Area: AOC 41 


Project No. 7053-10 Boring No.: 41M-93-028 
Date Started: 9-16-93 Completed: 9-17-93 
Ground Elev.: 249.2 Soil Drilted: 33' bgs Total Depth: 33' bgs 


Logged by: K.Nelson/R.Rusted Checked by: J. Snowden Groundwater Below Ground: 26' bgs 
Screen: 10 (ft)| Riser: 33 (ft)| Diam.: 4" (ID)| Material: Sched 40 Page 1 of 3 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


No PID data 
SAND, 95% medium to coarse, <5% fine to medium gravel due to heavy 
NA (subrounded) dry, loose, poorly graded yellowish brown(10YR 6/4) |3-4-5-7 rain on 9-16 


Method: HSA 





Casing Size: 6.25" 





NA CLAYEY SILT, lacustrine clay, mottling due to oxidation 
horizons, slightly plastic, brittle fracture, stiff, dry 
gray brown(10YR 5/3) (ML) 





sand/clay interface approx. 4! 


NA CLAYEY SILT, slightly plastic, firm, dry, brittle fracture 
olive brown(2.5YR 5/4) 


CLAYEY SILT, <2% very fine sand, moist, stightly plastic, firm 
NA olive brown(2.5YR 5/4) (continued) 
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SOIL BORING LOG Study Area: AOC 41 


Project No. 7053-10 Boring No.: 41M -93-028 
So Date Started: 9-16-93 Method: HSA 

Soil Drilled: 33) Casing Size: 6.25" 

Checked by: J. Snowden Groundwater Below Ground: 26! 


DEPTH | SAMPLE | SAMPLE P1D 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


(continued from page 1) 

VARVED, spacing ave. 10mm per couplet, sand/silt layers are 

preferentially oxidized (over silt/clay layers) (ML ) 

SAME AS ABOVE, wet, oxidation on sand/silt layers is more 

reddish tan orange. (ML) 

6" SAME AS ABOVE (ML) 

4" SANDY GRAVEL, 75% fine to medium gravel, subrounded End of day 

25% fine to medium sand, (2.5YR 5/4) 9-16-93 

10" VERY FINE SAND( 100%), laminated, saturated, med. dense 

poorly graded, gray(2.5yn 6/ ) (SP) 


@.: 
ABB Environmentai Services, inc. 
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16 |S-4 15=17 


22 


23 


25 


26 |S-6 25-27 


27 


28 








SOIL BORING LOG Study Area: AOC 41 


Total Depth: 33' bgs Casing Size: 6.25" 


DEPTH|SAMPLE}SAMPLE| PEN. | PID 
(FT) |NUMBER/DEPTH | —— | (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 
REC. 


SILTY SAND AND SANDY SILT, poorly graded, fine, 30-40% silt Bottom of 
S-7 saturated, loose, some varving and iron staining (SM) 6-8-8-10 borehole 33! 
on sitt layer 
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SOIL BORING LOG Study Area: SA-41 


Checked by: O65 Groundwater Below Ground: 25! 


4 
DEPTH; SAMPLE | SAMPLE PID 
(FT) | NUMBER |DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


1 S-1 ; SAND, moderately graded, loose, fine-medium, <20% fines, <10% 
coarse, dry, 10YR 6/4, light yellowish brown (SP) 











4 S*2 : SILT (TILL), firm, brittle, <10% fine gravel, dry, 5Y 5/3, olive|[3-5-5-7 





9 $-3 ; SILT (TILL), firm, slightly plastic, damp, 5Y 5/3, olive 


10 Monitoring 
well 
installed 


12 


13 


‘i 
: 
14 | $-4 : SILT (TILL), firm, slightly plastic, <10% fine gravel, damp, 
5Y 5/2, olive gray (ML) 
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SOIL BORING LOG Study Area: SA-41 


project Wo. 7055-14 poring No.1 (1M 96-026 
Contractor: D.L. Maher Date Started: 10-28-94 Completed: 10-31-94 Method: HSA 
Ground Elev.: 248-2 Soil Drilled: 50! | Total Depth: 50! Casing Size: 6.63" 





Logged by: D.Beland Checked by: SCS Groundwater Below Ground: 25! 

Screen: 10 (ft)|] Riser: 42 (ft)| Diam.: 4" (ID)| Material:Sch.40 PVC| Protection: Mod.D | Page 2 of 4 

DEPTH|SAMPLE|SAMPLE! PEN. PID 

(FT) |NUMBER|DEPTH | —— (ppm) SOIL-ROCK DESCRIPTION | BLOWS\6-IN. COMMENTS 
REC. 








0.0 | SILT CTILL), firm, slightly plastic, moist, 5Y 5/2, olive gray 
(ML) 
0.0 | SILT (TILL), firm, slightly plastic, moist, 5Y 5/2 olive gray 
(ML) | 
Monitoring 
well 
installed 
0.0 | SAND, poorly graded, very fine, wet, several silt seams, 5Y 5/3, |8-3-5-6 





s-5  |19-21 
S-6 |24-61 
$-7 |29-31 
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SOrL BORIWG LOG . Study Area: SA-41 


Client: USATHAMA Project No. 7053-14 Boring No.: 41M-94-02C 
© Contractor: D.L. Maher Date Started: 10-28-94 Completed: 10-31-94 Method: HSA 


Ground Elev.: 240. Soil Drilled 50! Total Depth: 50! Casing Size: 6.63" 


Logged by: D.Beland Checked by: \c& Groundwater Below Ground: 25! 
Screen: 10 (ft)}] Riser: 42 (ft)| Diam: 4" (ID)| Material:Sch.40 pvc| Protection: Mod.D Page 3 


of 4 
DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6- IN. COMMENTS 


34-36 
39-41 
44-46 















0.0 | SAND, poorly graded, very fine, <30% silt, wet, 5Y 5/3, olive 
(SP) 


0.0 | SAND, poorly graded, very fine, wet, several silt seams, 
5Y 5/3, olive 


Monitoring 
well 
installed 


0.0 | SAND, poorly graded, very fine - fine, wet, 2.5Y 5/4, Light 
olive brown (45-46) and 2.5Y 4/2, dark grayish brown (44-45) 
(SP) 
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SOrFL BORING LOG Study Area: SA-41 


Client: USATHAMA Project No. 7053-14 Boring No.: 41M-94-02C 
Date Started: 10-28-94 Completed: 10-31-94 Method: HSA © 
Ground Elev.: 259. > Soil Drilled: 50! Total Depth: 50! Casing Size: 6.63" 


Logged by: D.Beland Checked by: JCS Groundwater Below Ground: 25! 
Screen: 10 (ft)} Riser: 42 (ft)] Diam.: 4" (1D)| Material:Sch.40 Pvc] Protection: Mod.D_ Page 4 of 4 


DEPTH|SAMPLE|SAMPLE| PEN. | PID 
(FT) |NUMBER|DEPTH | —— | (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 
REC. 


S-11 (49-51 SAND, poorly graded, fine, wet, 10YR 5/4, yellowish brown 3-6-8-14 
(SP) 
EOB = 50.2 feet bgs. 
Monitoring 
well 
installed 
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Soil Dritled: 45! Total Depth: 45' BGS Casing Size: 6.25" 
Checked by: J. Snowden Groundwater Below Ground: 40' BGS 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


SAND, fine to medium, 15% silt inorganic, trace <3% fine gravel 
BKG fine gravel(rounded), dry, loose, dark brown(7.5YR 4/4) (SM) 23PPM H.SPACE 





All headspace readings this locations likely reflect 
moisture and/or natural background(aromatic sweet ferns 
surround the borehole). No apparent odor or other 
indications reftect VOC contamination. 


5S" SAME AS 0-2 SPOON(col lapse) (SM) 


BKG |1" SILT, 5% fine to medium sand, <2% fine gravel, mottled gray 
brown (SM-ML) 0 headspace 


8" SAND, 95% medium to coarse, <3% fine gravel (subrounded) 
dry, medium dense, pale brown(10YR 10/4) (SP) 


6" SAND, 65% fine to medium sand, 30% silt, a few outsize 
rounded gravel(up to 15mm diameter), twigs, dark brown to 
BKG gray brown(10YR 4/2), collapse 
0 headspace 


10" SAND, 95% medium to coarse sand, 5% gravel(up to 25mm) 
subrounded clasts to platy), % gravel increases to top of spoon 
medium dense, dry, very pale brown(10YR 10/4) (SP) 


BKG 4" SAME AS ABOVE (SP) 
(continued on page two) 


ABB Environmental Services, Inc. 
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SOIL BORING LOG Study Area: AOC 41 


Project No. 7053-10 Boring No.: 41M-93-03X 


Date Started: 9-15-93 Completed: 9-16-93 Method: HSA @ 
Soil Drilled: 45'BGS Total Depth: 45" BGS Casing Size: 6.25" 

Checked by: J. Snowden Groundwater Below Ground: 40' BGS 

Screen: 10 (ft)| Riser: 44 (ft)} Diam.: 4u (1p)] Materiat: sched. 40| Protection: Mod.D_ Page 2 of 3 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


( continued from page one) 





= 
On 





24" 
$-4 18°17 jeeeee- BKG 12" SILT, some clay, mod. plastic, stiff, moist to wet 
16" concoidal fracture, sand/clay interface at 16' O headspace 
grayish brown(2.5Y 4/2) 

17 
18 
19 

24" 
20 js-5 e0-<22 || <2" =- BKG CLAYEY SILT, firm, mod. plastic, cocoidal fracture, wet 

: 12" dark gray brown(2.5Y 4/2) 0.4 headspace 
21 
22 
23 
24 
25 
SAND, very fine, thin lenses(10mm) of clayey silt as above 

24" stiff, concoidal fractures, wet, silty lenses disappear 0 headspace 
26 |S-7 25-27 |ee-e-- BKG approx. 6" jnto recovery(spoon tip is 100% very fine sand) 

tae light grayC(10YR 7/1) 
27 
28 

t~ 29 | 
= 30 (continued on next page) ©} 





ABB Environmental Services, inc. 
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SOIL BORING LOG Study Area: AOC 41 


Soil Dritled: 45'BGS Total Depth: 45' BGS Casing Size: 6.25" 


DEPTH | SAMPLE | SAMPLE PID 
CFT) | NUMBER | DEPTH SOIL-ROCK DESCRIPTION BLOWS\6-IN. 


Method: HSA 








COMMENTS 


SAND, very fine, poorly graded, subtle varves(>silt), oxidation 
banding along varve pattern(3-5mm spacing), wet, concoidal 10-10-10-13;0 headspace 
fracture, light gray(10YR 7/1) (SP) 


SAND, top 4" of spoon 50% silty clay, 50% very fine sand 0 headspace 
bottom 8"' of spoon very fine to fine sand, laminated secure hole 
rd medium dense, saturated, poorly graded, grayish brown(10YR 4/2) for night 
(SP) 


hole is dry 


SAND, very fine(100%), laminated horizons of oxidized(red) 0 headspace 
sand(1 grain thick), heavy minerals and mica's define laminar 
loose, saturated, poorly graded, grayish brown(10YR 5/2) (SP) water level 
39! 
SAND, 95% very fine, 5% silt/clay lenses( top of spoon) 0 headspace 
Laminated(wider spacing than previous samples), some fine to 15-11-10-12| BOB at 45! 
medium sand in laminae, medium dense, saturated, some orange drove spoon 
oxidation along laminae also, gray brown (10YR 5/2) (SM-SP) to 47' 





ABB Environmental Services, Inc. 
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SOIL BORING LOG Study Area: SA-41 


Boring No.: 414-94-038 


Project No. 7053-14 


Contractor: Soil Exploration Date Started: 10-18-94 Completed: 10-19-94 


Soil Drilled: 65! Total Depth: 67! Casing Size: 


6.63" © 
Logged by: R. Pendlton Checked by: JC Groundwater Below Ground: 33.4' BGS 


Screen: 10 cfty] Risers (FED Diam.: 0.33'  (ID)| Material:Sch 40 pvc] Protection: Mod.D | Page 1 of 5 


DEPTH} SAMPLE | SAMPLE 
(FT) }NUMBER|DEPTH SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


Ground Elev.: --- 287.2 





MEDIUM SAND with Little medium gravel, trace silt, very loose, Field screen 
tan (SP) sample 
; col lected: 
$B40302F 


MEDIUM SAND with Little medium gravel, trace silt, very loose, Field screen 

tan (SP) sample 
collected: 
$B40307F 





MEDIUM SAND with trace silt and gravel, loose, dry, pale yellow | 4-8-10-10 Field screen 

(2.5Y 7/4) (SP) sample 
collected: 
$B40312F 


CLAY, 20% - 35% silt, very loose, wet, Light olive brown 
(2.5Y 5/3) (CL) 
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SOIL BORING LOG Study Area: SA-41 


e 
Soil Drilled: 65! Casing Size: 6.63" 
a 


DEPTH} SAMPLE | SAMPLE PID 
(FT) |NUMBER;|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.] COMMENTS 


0.0 CLAY some 0.5" - 1.0" clayey silt lenses, 20% - 35% silt, wet, 
very loose, grayish brown (2.5Y 5/2) (CL-CH) 

0.0 CLAY 1" thick fine sand lense (dry) at approx. 26 ft BGS, 20% - 
35% silt, wet, very loose, grayish brown (2.5Y 5/2) (CL-CH) 
SAND poorly graded, very fine, varved sitt and clay lenses (1" - 
2" thick) with iron staining at approx. 31' BGS, <5% silt, damp 

0.0 to wet loose, dark brownish gray (2.5Y 4/2) (SP) 


ABB Environmental Services, Inc. 





20-22 


25-27 








SOIL BORING LOG Study Area: SA-41 


Project No. 7053-14 Boring No.: 41M-94-038 
Contractor: Soil Exploration Date Started: 10-18-% Completed: 10-19-94 
Ground Elev.: --- Z57.2 Soil Drilled: 65° Total Depth: 67° 


Logged by: R. Pendlton Checked by: DCS Groundwater Below Ground: 33.4' BGS 
Seams 10 CFO] Riaers FE] Diese 0.55" CHD] Materialzsch @ PE] Protections Mado [Page 3 of 5 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER | DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


0.0 SAND poorly graded, very fine, 35% - 40% silt, very loose, wet Analytical 
(saturated), light olive brown (2.5Y 5/3) (SM) sample 
collected for 
TOC analysis 
0.0 SAND poorly graded, very fine to fine, 5% - 10% silt, silty clay) 3-3-3-4 
lenses 1" thick at approx 40.5' and 41.5', very loose, wet 
(saturated), grayish brown (2.5Y 5/2) (SP) 
Field screen 
SAND poorly graded, fine, iron staining some slight varving and sample 
trace pyrite, ,5% silt, loose, light olive brown (2.5Y 5/3) 3-4-7-11 |collected: 
0.0 (SP) $B40347 


ABB Environmental Services, Inc. 





Casing Size: 6.63" 























e 
Soil Drilled: 65° Casing Size: 6.63" 


Logged by: R. Pendlton Checked by: .5¢-S Groundwater Below Ground: 33.4' BGS 
Screen: 10 (fty| Risers (FED Diam.: 0.33' (1D)| Material:Sch 40 Pvc| Protection: Mod.D | Page 4 of S 


DEPTH} SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


46 
47 
48 
49 
50 SAND poorly graded, fine, <5% silt, loose, wet (saturated), 
Light olive brown (2.5Y 5/4) (SP) 
eo 
52 
53 
54 
55 SAND poorly graded, fine, <5X silt, 1" thick coarse sand lense 
at 56.5' BGS, loose, wet (saturated) light olive brown(2.5Y 5/3) 
(SP) 
56 
57 
58 
59 
SAND poorly graded, fine te medium, <5% silt, wet (saturated) 
medium dense, light olive brawn (2.5Y 5/3) (SP) 
60 


ABB Environmental Services, Inc. 











SOIL BORING LOG Study Area: SA-41 


Client: USATHEMA Project No. 7053-14 Boring No.: 41M-94-03B | 
Contractor: Soil Exploration Date Started: 10-18-94 Completed: 10-19-94 Method: HSA 
Ground Elev.: 257.3 Soil Drilled: 65! Total Depth: 67! Casing Size: 6.63" 


Logged by: R. Pendlton Checked by: JCS Groundwater Below Ground: 33.4' BGS 


Screen: 1 (ft)! Riser: (ft)| Diam.: 0.33' CID)|] Material:Sch 40 pvc] Protection: Mod.D | Page 5 of 5 


0 of 5 
DEPTH}SAMPLE|SAMPLE| PEN. PID 
CFT) |NUMBER;} DEPTH —— (ppm) SOIL-ROCK DESCRIPTION BLOWS\6- IN. COMMENTS 
REC. 





61 
62 
63 


64 


65 | S-12 | 65-67|------ 0.0 SAND- Similar to S-13 
| 1.9 (SP) 


66 
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SOIL BORING LOG Study Area: AOC 41 


Client: AEC Project No. 7053-10 
@ Contractor: New Hampshire Boring | Date Started: 9-17-93 Method: HSA 
Ground Elev.: 227.8 Soil Drilled: 10! Casing Size: 4.25" 
Logged by: D.Dinsmore/R.Rusted Checked by: J. Snowden _ 


DEPTH | SAMPLE | SAMPLE PID 
(FT) {NUMBER /|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


BKG SAND, poorly graded, medium to coarse, 5-10% gravel, <5% silt 
loose, dry, yeltowish brown (SP) 
BKG SAND, poorly graded, similar to above 
Bottom of Exploration 10! 


ABB Environmental Services, Inc. 











SOIL BORING LOG Study Area: AOC 41 
Project No. 7053-10 Boring No.: 41M-93-05X 


Contractor: New Hampshire Boring | Date Started: 9-17-93 Completed: 9-17-93 Method: HSA 


Ground Elev.: 226.5 Soil Drilled: 10! Total Depth: 10! Casing Size: 4.25" 
Logged by: D.Dinsmore/R.Rusted Checked by: J. Snowden Groundwater Below Ground: 6! 
Screen 5' (ft) Riser: 4! (ft)| Diam.: 2" (ID)| Material: sched. 40| Protection: Mod.D 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER | DEPTH (ppm) |. BLOWS\6-IN.| COMMENTS 


BKG SAND, poorly graded, medium to coarse, 5-10% gravel, <54% silt 
subangular grains, loose, dry, yellowish brown (sp) 
BKG SAND, poorly graded, similar to above @ 
Bottom of Exploration 10! 


ABB Environmental Services, Inc. 
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SOIL-ROCK DESCRIPTION 


« 

















SOIL BORING LOG Study Area: SA 43H&I 








Client: AEC Project No. 7053-10 Boring No.: XHB-93-06X 


© Contractor: New Hampshire Boring | Date Started: 9-2-93 Completed: 9-2-93 Method: HSA 
Ground Elev.: 322.1 Soil Drilled: 24! Total Depth: 24! Casing Size: 4.25" 


Logged by: L.Tracey Checked by: RRR Groundwater Below Ground: Not encountered 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


0-0.3 Asphalt 





0-2 0.3-1.1 SAND, poorly graded, fine to medium, <5% fines, 
<5% gravel, damp, loose, yellowish brown, 1O0yr 6/6 


5-7 SAND, similar to S-1 


O0-1.0 SAND, similar to S-1, plastic liner at 1.0! 
10-12 


1.0-1.3 SAND, poorly graded, medium to coarse, <5% fines, 
5-10% gravel, cobbles, damp, dark brown, 10yr 4/3 





ABB Environmenta! Services, Inc. 





SOIL BORING LOG Study Area: SA43H 


Project No. 7053-10 Boring No.: XHB-93-06X 
Date Started:  9-2-93 Completed: 92-93 Method: HSA 
Ground Elev.: 322.1 Soil Drilled: Total Depth: 24! Casing Size: 4.25" 


24! 
Logged By : L.Tracey Checked by: RRR Groundwater Below Ground: Not encountered 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER |DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


16 S-4 15-17 
17 
18 
19 
20 
21 |S-4 20-22 
22 
23 |S-5 22-24 
24 
25 
26 
27 
28 
29 
+ 30 








BKG SAND, poorly graded, simitar to S-3(1.0-1.3) 


BKG SAND, similar to S-4 11-13-16-17 





BKG SAND, similar to S-4 


Spoon and auger refusal at 24' BGS 








ABB Environmental Services, Inc. 











ceisler rns 
@ eee fences ose Team as et 


egg by: JCS Checked by: Groundwater Below Ground: Not encountered 


DEPTH | SAMPLE | SAMPLE PID 
(FT) | NUMBER | DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


0-2 SAND, well graded, fine to coarse, <5% fines, 5-12% gravel 22-38-36-33 
damp, yellowish brown, 10yr 5/6 (sw) 





6-8 SAND, well graded, fine to coarse, 30% gravel, 5% silt, moist 37-33-43-42 
brown-dark brown, 10yr 4/3 (SwW-gw) 


10-12 GRAVEL, poorly graded, 30% fine to coarse sand, 5% silt, moist, 
subangular, brown, 10yr 5/3 (gp-sp) 





ABB Environmental Services, Inc. 








Logged by: R.Pendleton Checked by: JCS Groundwater Below Ground: 3.1' 
Screen: 5 (ft)}] Riser: 5 (ft)] Diam.: 4" (1ID)| Material:Sch.40 Pvc| Protection: Mod.D | Page 1 of 1 


DEPTH | SAMPLE | SAMPLE PiD 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


0.0 | SAND, poorly graded, fine to medium, 5-10% silt, very loose, 1-2-2-1 
dry, (0 to 0.2) dark brown oganic matter, (0.2 to 0.6) 2.5Y 
3/2, very dark gray brown, (0.6 to 1.0) 10YR 5/6 yellowish 
brown (SM) 

0.0 | SAND, well graded, medium to coarse, 5-10% fine gravel, 5-10% 10-9-9-8 
medium gravel, loose, saturated, (0 to 1.0) 10YR 5/6 yellowish 
brown, (1.0 to 1.8) 2.5Y 5/4 light olive brown. (SP) 

0.0 | SAND, poorly graded, very fine, approximately 10% silt, loose, |5-8-10-11 Monitoring 
saturated, 2.5Y 5/4, light olive brown, some thin silt lenses well 
lenses approximately 0.25-inches thick. (SM) installed 
Augers advanced to 10 feet bgs. 

BOE = 12 feet bgs 


ABB Environmental Services, Inc. 


























SOIL BORING LO Study Area: SA-41 


G 
Client: USATHAMA Boring No.: 41M-94-08A 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


SAND, poorly graded, fine, 30% medium, loose, damp, 10YR 4/6, 
dark yellowish brown, (0 to 0.2) topsoil with 30% sand (SP) 








SAND, poorly graded, very fine to fine, 40% silt, loose, dry, 
10YR 6/4, light yellow brown (SM) 


SILT, 30% sand, poorly graded, 5% gravel, damp, 2.5YR 5/4, 
olive brown, TILL at 10.4 feet bgs, 2.5YR 5/3, light olive 
brown (ML ) 


Monitoring 
wel | 
installed 


TILL, 54 gravel, 2.5YR 5/3, light olive brown, moist, firm to 
soft. (ML) 


ABB Environmental Services, Inc. 





Date Started: 10-24-94 Completed: 10-25-94 Method: HSA © 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER| DEPTH (ppm) 


0.0 | TILL, 5% gravel, 2.5YR 5/3, light olive brown, moist, firm 
(ML) 
0.0 | SAND, poorly graded, very fine, 30% silt, wet, 2.5YR 4/3, 
olive brown, 1-inch zone of rust colord sand in 2 seams, 
2.5YR 3/6, dark red (SM) 
0.0 | SAND, poorly graded, very fine, loose, 30% silt. wet, 10YR 5/1, 
gray, thin black laminae (ML) 






SOIL-ROCK DESCRIPTION BLOWS\6-IN.} COMMENTS 









19-21 







24-16 





Monitoring 
well 
installed 






29-31 





ABB Environmental Services, Inc. 














SOIL BORIWG LOG Study Area: SA-41 





Client: USATHAMA Project No. 7053-14 Boring No.: 414-94-08A 


© Contractor: D.L. Maher 


Ground Elev.: 2447 . 2. Soil Drilled: 30! Total Depth: 31° Casing Size: 6.63" 


Date Started: 10-24-94 Completed: 10-25-94 Method: HSA 


Logged by: D.Beland Checked by: SZ.“ Groundwater Below Ground: 18.5 


Screen: 10 (ft)| Riser: 20) «=6¢ft){ Diam: 4" (ID)| Material:Sch.40 pvc| Protection: Mod.D Page 3 of 3 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


31 . 
Augers advanced to 30 feet bgs. 
BOE = 31 feet bgs. 
Added approximately 30 gallons of water to the boring during 
32 drilling. 
33 
34 
35 
oe ° 
37 
38 
39 
40 Monitoring 
well 
installed 
41 
42 


ABB Environmental Services, Inc. 








SOIL BORING LOG Study Area: SA-41 


Project No. 7053-14 Boring No.: 41M-94-088 
Date Started: 10-25-94 Completed: 10-26-94 Method: HSA 
Ground Elev.: ZH2 .S Soil Drilled: 44! Total Depth: 46! Casing Size: 6.63" 


Checked by: SCS Groundwater Below Ground: 17.6! 
Screen: 10 (ft)] Riser: 40 (ft)| Diam.: 4" (ID)! Material:Sch.40 PvC| Protection: Mod.D | Page 1 of 4 


DEPTH | SAMPLE | SAMPLE PID 
(ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.} COMMENTS 


(FT) |NUMBER|DEPTH 
SAND, poorly graded, very fine to fine, some medium, dry, 
10YR 4/6, dark yellowish brown, 25% topsoil, 10% silt 











(SP) 


SANDY SILT, poorly graded, medium, dry, 2.5YR, light olive 
brown (SM) 





TILL (SILT), 10% sand, 10% gravel, firm, damp, 5Y 5/3, light 
olive (ML) 


Monitoring 
well 
installed 


TILL, <10% sand, firm, damp, 2.5Y 5/2, grayish brown 
(ML) 





ABB Environmental Services, Inc. 

















SQit BORING 


Client: USATHAMA Project No 7053-14 Boring No.: 41M-94-08B 


' | Contractor: D.L. Maher : 
Ground Elev.: 242. S&S Soil Orilied 44! Total Depth: 46! Casing Size: 6.63" 


ecto SES 





LOG 





Study Area: SA-41 


Method: HSA 


Date Started: 10-25-94 Completed: 10-26-94 


Groundwater Below Ground: 17.6! 


Screen: 10 (ft)] Riser: 40 (ft)] Diam.: 4" (ID)}| Material:Sch.40 pvc] Protection: Mod.D_ Page 2 of 4 


DEPTH|SAMPLE|}SAMPLE} PEN. 
(FT) {NUMBER} DEPTH 


$*5 
$-6 
S-7 


19-21 


24-26 


29-31 


REC. 





PID 
(ppm) 


0.0 
0.0 
0.0 





SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 






TILL €19' to 20'), 2.5Y 5/2, grayish brown 
SAND (20' to 21'), poorly graded, very fine, loose, wet 






(ML) 





SAND, poorly graded, very fine, 30% silt, wet, orange brown 
at 25.5', (24' to 25.5') 10YR 4/2, grayish brown, (25.5, to 
26') 1OYR 5/1 gray (SM) 







Monitoring 
well 
installed 


SAND, poorly graded, very fine, <30% silt, wet, 10YR 5/1, gray 
(SM) 


ABB Environmental Services, Inc. 








SOIL BORING LOG Study Area: SA-41 


Client: USATHAMA Project No. 7053-14 Boring No.: —41M-94-08B 


Date Started: 10-25-94 Completed: 10-26-94 Method: HSA 
Ground Elev.: 242.5. Soil Drilled: | 44) Total Depth: 46! Casing Size: 6.63" 


Logged by: D.BELAND Checked by: DCS Groundwater Below Ground: 17.6! 
Screen: 10 (ft)| Riser: 40 (ft)} Diam.: 4" (1D)} Material:Sch.40 Pvc| Protection: Mod.D Page 3 of 4 


DEPTH|SAMPLE|/SAMPLE] PEN. | PID 
(FT) |NUMBER|DEPTH | —— | (ppm) 
REC. 


$-8 {34-46 |------ 0.0 | SILTY SAND, poorly graded, very fine, wet, 10YR 5/1, gray 
(SM) 
S-9 |39-41 |------ 0.0 | SILTY SAND, poorly graded, very fine, wet, 10YR 5/1, gray 
(SM) 
S-10 |44-46 |------ 0.0 | SILTY SAND (44' to 45'), poorly graded, very fine, wet 10YR 
: 5/1, gray 
SAND (45' to 46'), poorly graded, very fine, 20% to 30% silt, 
wet, 10YR 5/4, yellowish brown c 
(SM) 












SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 















Monitoring 
well 
installed 












ABB Environmental Services, Inc. 




















SOIL BORING LOG Study Area: SA-41 


Client: USATHAMA Project No. 7053-14 Boring No.: 41M-94-088 
Date Started: 10-25-94 Completed: 10-26-94 Method: HSA 
Ground Elev.: 2427 .< Soil Drilled: 44! Total Depth: 46! Casing Size: 6.63" 


Logged by: D.BELAND Checked by: JC“ Groundwater Below Ground: 17.6! 
Screen: 10 (ft)j Riser: 40 (ft)| Diam.: 4" (ID)| Matertal:Sch.40 Pvc| Protection: Mod.D | Page 4 of 4&4 


DEPTH|SAMPLE|SAMPLE| PEN. | PID 
(FT) |NUMBERIDEPTH | —— | (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 
REC. 


Augers advanced to 44 feet bgs. 

BOE = 46 feet bgs. 

Added approximately 70 gallons of water to the boring during 

dritling 
Monitoring 
well 
installed 


ABB Environmental Services, Inc. 
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SOIL BORING LOG Study Area: SA-41 


Project No. 7053-14 | Boring No. : 41M-94-09A 
Contractor: Soil Exploration Date Started: 11-02-94 Completed: 11-03-94 
Ground Elev.: --- 2423.0 Soil Drilled: 40! Total Depth: 40° Casing Size: 6.63"ID 


Logged by: DHB Checked by: RRR Groundwater Below Ground: 31.6'BGS 


Screen: 10 (ft)| Riser: 30 (ft)| Diam.: 0.33' (1D) Material sch 60 PVC| Protection: Mod.D | Page 1 of 3 | 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |/NUMBER {DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


TOPSOIL (0-0.4), SAND moderatlely graded, very fine - medium, 
<10% gravel, damp, very dark grayish brown (10YR 3/2) (SW) 
SAND (0.4'-1.4') well graded medium, 10% coarse sand, 10% fine 
gravel, <5X% medium to coarse gravel, dry, light olive brown 
(2.5Y 5/6) (SW) 
SAND well graded, medium, 20% coarse sand, 10% fine gravel, damp| 3-4-8-8 
olive yellow (2.5Y 6/6) (SW) 
: SAND poorly graded, fine to medium, <5% coarse sand, loose, 
‘ damp, pale yellow (2.5Y 7/4) (SP) 
SILT (till) 20% clay moderate plastic, loose, moist, light 
rt 7 olive brown (2.5Y 5/3) (ML) 


ABB Environmental Services, Inc. 























SOIL BORING LOG Study Area: SA-41 





Client: USATHAMA Project No. 7053-14 Boring No.: 41M-94-09A 


©} Contractor: D.L. Maher Date Started: 11-02-94 Completed: 11-03-94 Method: HSA 
Ground Elev.: 2543.0 Soil Orilled: 40! Total Depth: 40! Casing Size: 6.63" 


Logged by: D.BELAND Checked by: RfeR. Groundwater Below Ground: 31.6' 


Screen: 10 (ft)| Riser: 30 (ft)| Diam.: 4" (ID)} Material:Sch.40 PVC} Protection: Mod.D | Page 2 of 3 


DEPTH|SAMPLE|SAMPLE; PEN. | PID 
(FT) ;NUMBER|DEPTH | —— | (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 
REC. 


S-5 |20-22 
S-6 |25-27 
S-7 {30-32 











0.0 | SILT (20' to 21.6'), stiff, damp to moist, light olive brown 
(5Y 5/3) (ML) 
SAND (21.6' TO 22'), poorly graded, fine, damp, light yellowish 
brown (10YR 6/3) (SP) 


0.0 |; SILT ¢25' to 25.6'), stiff, damp to moist, Light olive brown Monitoring 
(SY 5/3) (ML) well 
SAND (25.6' to 27'), poorly graded, fine, 10% very fine and installed 
medium, several silt seams, damp, pale brown (10YR 6/3) 
(SP) 


0.0 | See next page for discription 





ABB Environmental Services, Inc. 








Ground Elev.: 243.0 Total Depth: 40! Casing Size: 6.63" 


Logged by: D.BELAND Checked by: RRR Groundwater Below Ground: 31.6! 
Screen: 10 (ft)| Riser: 30 (ft)} Diam.: 4" (10)] Material:Sch.40 PVC| Protection: Mod.D | Page 3 of 3 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) | SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


SAND, poorly graded, very fine to fine, dense, damp, several 
thin silt seams, damp, pate brown (10YR 6/3) (SP) 
35-37 SAND, well graded, fine to coarse, 10% fine gravel, dense, wet, 

yellowish brown (10YR 5/4) (SW) 
Selanne Sees eae he ee Re Sees eee eRe a Se eee eee See Monitoring 
EOB = 40 feet bgs. well 
Approximately 20 gallons of water added to the boring during installed 
drilling 











ABB Environmental Services, Inc. 














SOIL BORING LOG Study Area: SA-41 
Project No. 7053-14 Boring No.: 41M-94-098 


© Contractor: Soil Exploration Date Started: 11-03-%% Completed: 11-04-94 
Ground Elev.: --- 262. Soil Drilled: 55! Total Depth: 55! Casing Size: 6.635"1D 


Logged by: DHB Checked by: RRR Groundwater Below Ground: 32' 8&GS 
Screen: 10 (ft)] Riser: 40 (ft)| Diam.: 0.33! CID) Material:Sch 40 PVC] Protection: Hod.p | Page 1 of 4 


DEPTH | SAMPLE | SAMPLE PID 
(FT) | NUMBER |DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


SAND well graded, very fine - coarse, 20% gravel, dense, damp, 

dark yellowish brown (10YR 4/6) (SW) 5-8-11-12 
SAND moderately graded, fine - coarse, dense, damp, very pale 

brown to yellowish brown (10YR 7/4 - 5/4) (SW) 

SAND poorly graded, fine, 20% very fine and medium, loose, damp 

very pale yellow (10YR 7/4) (SP) 

SAND poorly graded, fine - medium 10% gravel, loose, damp, very 

pale brown (10YR 7/4) (SP) 

SILT (16.2'-17') very soft, damp, olive (5Y 5/3) 


ABB Environmental Services, Inc. 














SOIL BORING LOG Study Area: SA-41 


Client: USATHEMA Project No. 7053-14 Boring No.: 41M-94-09B | 
Contractor: Soil Exploration Date Started: 11-03-9% Completed: 11-04-94 


Ground Elev.: --- 262. Soil Drilled: 55! Total Depth: 55! Casing Size: 6.63"ID 


Logged by: DHB Checked by: RRR Groundwater Below Ground: 32' BGS 


Screens 10 Ct] Risers 40 CF4)| Diamz 0.33" CID)] Materialssch 40 PVC] Protection: Mad. | Page 2 of & 


DEPTH | SAMPLE | SAMPLE PID . 
(FT) |NUMBER|DEPTH (ppm) | SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


SILT (20'-21.7') very stiff, damp, several thin moist sand seams} 6-7-12-15 

light olive brown (2.5Y 5/3) (ML) 

SAND (21.7'-22') poorly graded, very fine - fine, medium dense, 

damp, pale yellow (2.5Y 7/3) (SP) 

SILT (25'-25.8') very stiff, damp, grayish brown (2.5Y 5/2) 
(ML) 

SAND (25.8'-27') poorly graded, very fine - fine, 10% medium, 

several silt layers, dense, damp, light yellowish brown 

(2.5Y 6/3) (SP) 

SAND poorly graded, fine, 10% very fine, medium dense, damp, 

moist at 31.9 ft, very pate brown to brown (10YR 7/3 - 5/3) © 
(SP) 


ABB Environmental Services, Inc. 

















SOIL BORING LOG Study Area: SA-41 


Client: USATHEMA Project No. 7053-14 Boring No.: 41M-94-098 


© Contractor: Soil Exploration Method: HSA 
Ground Elev.: --- 25Z. 5 Casing Size: 6.63"ID 
Screen: 10 (ft)| Riser: 40 (ft)| Diam.: 0.33' (1D) 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER |DEPTH (ppm) BLOWS\6-IN.| COMMENTS 


35-37) ------ 0.0 SAND (35'-36' and 36.7'-37') poorly graded, medium - coarse, 5-6-11-16 
10% fine, wet, brown (10YR 5/3) (SP) 
SAND (36'-37.7') poorly graded, very fine, medium dense, wet, 
Light olive brown (2.5Y 5/4) (SP) 
40-42|------ 0.0 SAND (40'-41"') moderately graded, fine - coarse, medium dense, 
wet, light olive brown (2.5Y 5/3) (SP) 
SAND (41'-42') poorly graded, very fine, medium dense, wet, 
olive (5Y 5/4) 
SAND (45-45.8') poorly graded, fine - medium, 10% very fine, 
medium dense, wet, light olive brown (2.5Y 5/4) ) 
coeeee 0.0 SAND (45.8-47') poorly graded, fine, 20% very fine, medium dense| 3-4-7-10 
45-47| 1.8 wet, light olive brown (2.5Y 5/3) 


ABB Environmental Services, Inc. 











SOIL-ROCK DESCRIPTION 














SOIL BORING LOG Study Area: SA-41 


Client: USATHEMA Project No. 7053-14 Boring No.: 41M-94-098 
Contractor: Soil Exploration Date Started: 11-03-% Completed: 11-04-94 Method: USA © 


Ground Elev.: --- 252.5 Soil Drilled: 55° Total Depth: 55! Casing Size: 6.63"ID 


Logged by: DHB Checked by: RRR Groundwater Below Ground: 32' BGS 


Screen: 10 (ft)| Riser: 40  (ft)| Diam: 0.33" (ID) Material :Sch 60 PVC| Protection: Hod.D | Page 4 of 4 


DEPTH | SAMPLE | SAMPLE PID 
(FT) | NUMBER |DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6- IN. 


SAND poorly graded, fine, 10% very fine, loose - medium dense, 
wet, light olive brown (2.5Y 5/4) (SP) 
SAND poorly graded, fine, 10X% very fine, loose, wet, light 
olive brown (2.5Y 5/4 (SP) 
EOB at 55 ft. 

Approx. 20 gallons water added. 


ABB Environmental Services, Inc. 




















SOIL 
Client: 


Contractor: 


Logged by: 


BORING LOG 


USATHEMA Project No. 7053-14 Boring No.: 41M-94-10X 
Soil Exploration Date Started: 10-20-94 Completed: 10-21-94 Method: HSA 
‘ 


Ground Elev.: --- 2&e.@ Soil Drilled: 43 
R 


R Pendleton Checked by: RR Groundwater Below Ground: BGS 





Study Area: SA-41 


Total Depth: 43! Casing Size: 6.63"ID 


| 

| | 
| 

| 

| 

| 

a 


Screen: 10 (ft)| Riser: 31.5 (ft)| Diam.: 0.33! (ID)| Material:Sch 40 PVC| Protection: Mod.D_ Page 1 of 3 


DEPTH 
CFT) 


A tg Rp a 


SAMPLE |SAMPLE| PEN. 
NUMBER | DEPTH 









PID 
(ppm) 


SOIL-ROCK DESCRIPTION 


BLOWS\6-IN. COMMENTS 





2.0 SAND poorly graded, fine, 10%- 20% silt, <5% coarse gravel, 
0-2 |------ 0.0 moist, dark reddish brown (5Y 5/2) from 0 -0.5' (SP) 27e-3-5 
1.4 SAND (0.5'-1.4') well graded medium, 10% coarse sand, 10% fine 
gravel, <5% medium to coarse gravel, dry, light olive brown 
(2.5Y 5/6) (SW) 
2.0 
227. leis 0.0 SAND well graded, medium, 20% coarse sand, 10% fine gravel, damp| 3-4-8-8 
1.0 olive yellow (2.5Y 6/6) (SW) 
| 
| 
| | 
| | 
| | 
| | 
| | 
2.0 ! , 
10sI2)--s5=5 0.0 SAND poorly graded, fine to medium, <5% coarse sand, loose, ; 4°4-8-10 
125 damp, pale yellow (2.5Y 7/4) (SP) ; 


woe eee 0.0 SILT (till) 20% clay moderate plastic, loose, moist, light Pees ay 
olive brown (2.5Y 5/3) (ML) 


caine german amen s me 
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[ctient: — USATHEMA Project No. 7053-14 Boring No.: 4 1M-94-10X 
Contractor: Soil Exploration Date Started: 10-20-94 Completed: 10-21-% 


Ground Elev.: --- 256.8 Soil Drilled: 43! Total Depth: 43! Casing Size: 6.63"ID 


DEPTH| SAMPLE | SAMPLE PID 
(FT) |NUMBER {DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN. 


0.0 CLAY 30% - 40% silt, plastic loose, moist - saturated, olive 
gray (5Y 5/2) (CL-CH) 
0.0 CLAY 30% - 40% silt, plastic loose, moist - saturated, 
occasional thin (1/8" to 1/4") silt lenses, olive gray (5Y 5/2) 
(CL-CH) 
0.0 CLAY 30% - 40% silt, plastic, loose, moist - saturated, (CL-CK) 
occasional thin (1/8" to 1/4") silt lenses, olive gray (SY 5/2) ©&. 


ABB Environmental Services, Inc. 





23 


if 
NO 
wr 
w” 
e 
Oo 


i 
— 
~ 

















SOIL BORING LOG Study Area: SA-41 


Client: USATHEMA Project No. 7053-14 Boring No.: 416-94 - 10X 


Soil Drilled: 43! Casing Size: 6.63"ID 
Logged by: R Pendleton Checked by: RRR 


DEPTH] SAMPLE | SAMPLE PID 
(FT) | NUMBER |DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.{| COMMENTS 


31 

32 

33 

34 
2.0 

35 35-37} -+---- 0.0 SAND poorly graded, very fine, 5% - 10% silt, occasional 1/4" 
2.0 thick silty clay lenses in 0 to 1.0' section, loose, saturated 

gray (2.5YN 5/ ) (SP) 
eo — 

37 

38 

39 

2.0 

40 40-42} ------ 0.0 SAND poorly graded, very fine, 5% - 10% silt, some thin silt 

2.0 Lenses with iron staining varves, loose, saturated, olive gray 
(SY 5/2) 

41 EOB = 43ft BGS with augers. 

42 

43 

44 

45 
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DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


TOPSOIL (0-1')very fine - medium sand, <10% fine gravel, organic 
1 S-1 material, dry, dark brown (10YR 3/3) 
SAND (1-2) moderately graded, fine medium <10% fine gravel ,dry 
yellowish brown (10YR 5/6) 
(SP) 
2 
3 
4 
5 S-2 SAND well graded, very fine - coarse, <20% gravel, dry, light 
yellowish brown (10YR 5/4) (SW) 
®@ 
7 
8 
9 
10°1;-S=5 SAND poorly graded, coarse, <30% fine medium, 40% gravel and 2-4-7-10 
: rock fragments, damp, dark yellowish brown (10YR 4/5) (SP) 
1 | 
12 
13 
14 
SAND (14-14.5') well graded, very fine - coarse, <10% gravel, 
wet (perched) olive brown (2.5Y 4/3) (SW) 
: SILT (till) (14.5-16'), firm slightly plastic, moist, tight 
15 | S-4 olive brown (2.5Y 5/4) (ML) 
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SOIL BORING LOG Study Area: SA-41 


Project No. 7053-14 Boring No.: 4 1M-94-11X 


BLOWS\6-IN.{} COMMENTS 





DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) | SOIL-ROCK DESCRIPTION 


$-5 0.0 SILT (till), firm, moderately plastic, damp, light olive brown 
(2.5Y 5/3) (ML) 
$-6 0.0 SILT (till), firm, moderately plastic, moist, olive gray 
(5Y 5/2) (ML) 
0.0 SILT (till) firm, moderately plastic, moist, olive gray 
$-7 (5Y 5/2) | (ML) 








Casing Size: 6.63"ID 


ABB Environmental Services, Inc. 





Project No. 7053-14 Boring No.: 41M-94-11X 


Date Started: 10-26-% Completed:  10-27-9% 
Ground Elev.: --- 269 .G Soil Drilled: 47! Total Depth: 47' Casing Size: 6.63"1D 


Checked by: RRR Groundwater Below Ground: 38' BGS 


DEPTH | SAMPLE | SAMPLE PID 
(FT) |NUMBER|DEPTH (ppm) BLOWS\6-IN.| COMMENTS 


ABB Environmental Services, Inc. 













SOIL-ROCK DESCRIPTION 


SAND poorly graded, very fine, <30% silt, wet, light olive brown 
(2.5Y 5/3) (SP) 








SAND poorly graded, very fine, <30% silt, wet, light olive brown 
(2.5Y 5/3) (SP) 











SAND poorly graded, very fine, <30% silt, some in thin seams, 
wet, light olive brown (2.57 5/3) (SP) 
FOB a 47 ft well screen at 36 -46 ft. 

Added approx. 35 gallons of water. 











SOIL BORING LOG Study Area: SA-41 


» 


Date Started: 10-27-94 Completed: 10-27-94 Method: HSA 
| Ground Elev.: Z2Af/.O Soil Drilled: 29! Total Depth: 31! Casing Size: 6.63" 
Logged by: D.BELAND Checked by: j\¢ Groundwater Below Ground: 20! 








Screen: 10 (ft)] Riser: 20 (ft)| Diam.: 4" (1D)] Material:Sch.40 Pvc| Protection: Mod.D | Page 1 of 2 

DEPTH|SAMPLE|SAMPLE| PEN. PID 

(CFT) }NUMBER/DEPTH —— (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN. COMMENTS 
REC. 





nen i 


beg te 





1 S-1 ‘ TOPSOIL (0.1'),sandy, fine, <20% medium dry, organic material, 
‘ 10YR 3/3, dark brown 
SAND (0.6'), poorly graded, fine, <20% very fine and medium, 
dry, 10YR 5/8, wellowish brown (SP) 
2 
3 
4 S-2 SILT (till), firm, brittle, dry, 2.5Y 5/3, light olive brown 
(ML) 
5 
. oa 
7 
8 
9 $-3 ‘ SILT (till), firm, slightly plastic, damp, 2.5Y 5/2, grayish 
; brown (ML) 
10 
11 
le 
Ea 8 
r 14 | $4 SANDY SILT, firm, slightly plastic, damp, very fine sand, 
: : SY 5/3, olive (ML) |- 
- 15 
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Client: USAEC Boring No.: 41M-94-12X 
contractor? O.L. Waher wethod: 1h @ 
Ground Elev.: Casing Size: 6.63"1D 

R 


Logged by: DHB Checked by: RR Groundwater Below Ground: 31' BGS 
Screen: 10 (ft)| Riser: 38 (ft)| Diam.: 0.33! (1D)} Material:Sch 40 PVC} Protection: Mod.D | Page 1 of 3 


DEPTH|SAMPLE|SAMPLE| PEN. PID 
(FT) |NUMBER|DEPTH | —— | Cppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 
REC. 


ioe) 
i] 
— 





2.0 TOPSOIL (0-.5)very fine - medium sand, <10% fine gravel, organic 
1 OsZ.. i esses 0.0 material, dry, dark brown (10YR 3/3) 
1.4 SAND (.5-1) poorly graded, coarse, 10% gravel, dry, loose, 
yellowish brown (10YR 5/6) 
(SP) 
2 
5 
4 
2.0 
5 S=2 ane, | ReeR eS 0.0 SAND well graded, very fine - coarse, <10% gravel, dry, light 
kao yellowish brown (10YR 5/4 to 6/4) (SW) 
re @ 
-_ 
oe | | 
r | 
Pe ae a FY 
: | | : | 
| | | | | 
os | ! | 
| | 
: | : | | 
e ® : | ! | 
| : : 2.0 | : 
ee AND 4 823); TOS lessees - 0.0 | SAND poorly graded, coarse, <30% fine to med.,40% gravel and 
- 3 1.4 | | rock fragments, damp, dark yellowish brown (10YR 4/5) (SP) 
a 
C4 a 
gly : 
i 
— 13 . 
— %: 
2.0 
) fe. | eee 0.0 ° SILT- stiff, dry to damp, olive brown (2.5Y 5\4) 
— 15 | S46 | 18-17 1.4. (ML) 
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Client: USAEC Project No. 7053-14 Boring No.: 41M-94-12X 

Contractor: D.L. Maher Date Started: 11-1-94 Method: HSA 

Ground Elev.: --- Casing Size: 6.63"ID 
Logged by: DHB Groundwater Below Ground: 31! BGS 


DEPTH; SAMPLE |SAMPLE| PEN. PID 
(FT) JNUMBER|DEPTH | —— {| (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 
REC. 





20 | S-5 20222 aeee= 0.0 SILT - stiff, damp, slightly plastic, gray (5Y 5\1) 
1.6 (ML) 





22 


—— 





23 








24 








ae a ea. SILT - firm, thin fine sand laminae (0.02' thick), moist to wet 


(at 27' bgs), gray to olive gray (5Y 5\1 to 5\2) (ML) 


oP Fae, carat 


2527 danse | 0.0 
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SOIL BORING LOG Study Area: SA-41 


Soil Drilled: 42! Total Depth: 42! Casing Size: 6.63"ID 


DEPTH | SAMPLE | SAMPLE PID . 
(FT) |NUMBER |DEPTH (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


s-8 35-37 0.0 SILT - Similar to $-6 3-4-7-8 
(ML ) 
S-9 40-42 0.0 SILT - Similar to S-6, gray to dark gray (5Y 5\1 to 4\1) 4-6-9-9 
(ML) 
Bottom of the boring at 42' bgs 
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SGIL BORING LOG Study Area: SA-41 
Client: USATHAMA Project No. 7053-14 Boring No.: 41M-94-13X 


Date Started: 10-27-94 Completed: 10-27-94 


Method: HSA 


Ground Elev.: 24. O Soil Drilled: 29! Total Depth: at! Casing Size: 6.63" 
Logged by: 0.BELAND Checked by: S&S Groundwater Below Ground: 20! | 
Screen: 10 (ft)} Riser: 20 (ft)|] Diam: 4" (1D)] Material:Sch.40 Pvc| Protection: Hod.D_ Page 2 of 2 


DEPTH | SAMPLE | SAMPLE PID 
CFT) |NUMBER |DEPTH (ppm) 








SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


SANDY SILT, firm, slightly plastic, damp, very fine sand, 3-4-6-8 
5Y 5/3, olive (ML) 


SANDY SILT, firm, slightly-mderate plastic, very fine sand in 4-6-8-8 
thin laminae, moist, 2.5Y 5/4, light olive brown (ML) 


SAND, poorly graded, very fine, <30% silt in thin seams, wet, 3-3-5-8 . Moniotring 
1OYR 5/2, grayish brown with several thin layers of 10YR 4/6, Well 

dark yellowish brown. (SP) Installed 
Augers advanced to 29'bgs 

EOB @ 31'bgs 
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SOIL BORING LOG Study Area: SA-41 ° 


Client: | USATHAMA 


2 
Ground Elev.: 27é-.4 Soil Drilled: 10! Total Depth: 12! Casing Size: 6.63" 


Logged by: R.PENDLETON 
Screen: 5 (ft)] Riser: 5 (ft)] Diam.: 4" (1D)| Material:Sch.40 pvc| Protection: Mod.D | Page 1 of 1 


eee ye. = i ee ae 


CFT) 


14 


14 


15 


DEPTH] SAMPLE | SAMPLE PID 
NUMBER | DEPTH (ppm) 


S-1 0.0 
$-2 0.0 
$-3 0.0 





Project No. 7053-14 Boring No.: 41M-94-14X 
Date Started: 10-20-94 Completed: 10-20-94 Method: HSA 


Checked by: SS Groundwater Below Ground: 2! on 10-20-94 


SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 





SAND, poorly graded, fine to medium, 5-10% silt, very loose, 
moist, 2.5Y 5/4 light olive brown, roots present throughout 
sample. 0'-0.6' dark brown organics with 10-20% sand (SP) 


SAND, well graded, medium, <5% silt, 5-10% coarse sand, 5-10% 
fine gravel, <5% medium gravel, <5% coarse gravel, medium dense, 
saturated, 2.5Y 6/4 light yellow brown. (SW) 


10'-11': Same as S-2 (4'-6')- Monitoring 
11*-11.5': SAND, poorly graded, very fine, 10-20% silt, medium well 
dense, saturated, 2.5Y 5/4 Light olive brown. Thin silt tenses installed 
(<0.25" thick) present. 


Augers advanced to 10' bgs. 
BOE = 12' bgs. 
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Project Fort Devens Study Area_SA 41 Driller NHB J Garside (6-47) 
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Project Fort Devens Study Area SAUL Driller J. Gronlic. cf DL Maher 
a {a 7 
Project No._ 7&5 37] 2 Boring No. _4 { M-94-038 Drilling Method 6% LD HSAs @ 








Date Installed JO-14-94 Development Method 
Field Geologist_K. PENDLETON) , 
. wy 
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MONITORING WELL CONSTRUCTION DIAGRAM 


Project Fort Devens Study Area _ “777 Driller -S. Garside 
Project No. e#e5 3 - 16 Boring No. _4/7-93. 27x Drilling Method __ 4 74 Usa 
Date Installed 7-/7:93 Development Method 


Field Geologist “Dasmere 
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Project Fort Devons Sludy Area___ 4777 Driller 3. Garsioe 
Project No. 97653" o4 Boring No. 477-93 -95%_ Drilling Method 7% ASA 


Date Installed 7v/2-73 Development Method 
Field Geologist __ D asmony 
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Slick-up of Casing Above Ground Surlace:_2-$ * 
On a a Sk | ° * ; 
Elevalion of Top of Riser Pipe: _ 22°. / 
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Elevation of Top of Seal: 225.5 
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| | F 
Project Fort Devens Study Atga S A aun Driller oh co alec) 
er ae on ae a ar 
Project No. ois ai Boring No. BEEN Uy OLY Drilling Method G “ez HSA 
Date Installed JO /14/7¢/ Development Method 


Field Geologist “D. FT. Kel 











Elevation of Top of Surface Casing, _ ZS2.0 
_ Slick-up of Casing Above Ground Surlace: 2.4 
= Elevation of Top of Riser Pipe: Z 3/4 
Type of Surface Seal: — c 
Type of Sunlace Casing: so | Phot. 





Ground 
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Diameter of Borehole: _ 72. 25 
Riser Pipe ID: wl EE er stert 
Type of Riser Pipe: Sch UO PUS 
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Depth of Top of Seal: 
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Slot Size x Length: =5 
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Project Fort Devens Study Area SAY Driller D.L. NWA HE k 
Project No. 20 53-)H Boring No. 4IM-94-O-ZX Drilling Method _6 “8 “TD HSAs 
Date Installed /0-A0- q4 Development Method Bie? Spee’ & 


Field Geologist _} PENDLE TON 





Elevation of Top of Surface Casing: 2AZF. | 
Stick-up of Casing Above Ground Surface: _4- & 
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LO a? Elevation of Bottom of Borehole: 2Ilo. S 
Depth of Bottom of Borehole: _ 4O + 
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~- MONITORING WELL CONSTRUCTION DIAGRAM 


Project Fort Devens Study Area SA 4! Driller >... MAttee. 





Project No. 7C53—(4 Boring No. 4IM-A44-O8A__ Drilling Method HSAs 
Date Installed }O-25-9@4 _ Development Method Fup + Suge. 


Field Geologist. H “Reran 


* 





Elevation of Top of Surface Casing: 27S. © 
Stick-up of Casing Above Ground Surface: 2:8 
+. Elevation of Top of Riser Pipe: 244). 7 
Type of Surface Seal: 
Type of Surface Casing: 7 


Ground / 
Elevation 2A2.2 vs 


—~ 
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ID of Surface Casing: bo.0" 
ot? ; 
Diameter of Borehole: 10.25 


ae i 








Riser Pipe ID: 
Type of Riser Pipe: —§ PVC 





_ CEMaT 
Type of Backfill: WBevibonre, SURRY 








Elevation of Top of Seal: 2235.7 
Depth of Top of Seal: i : 
Type of Seal: proce Pecuer (MH ) 


_—_____—— Elevation of Top of Sand: _ 230.9 
Depth of Top of Sand:__ [| + 3 
Elevation of Top of Screen:: 


Depth of Top of Screen: (6.5 - 
Type of Screen: PVC 


| 

| 

| 

| Slot Size x Length: C-.Cl tom 
| d 

| 
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ID of Screen: 


Type of Sandpack: OC More Srvb 


_——-—-— Elevalion of Bottom of Screen: 2/5 -/ 
a Depth of Bottom of Screen: BOD) 


| . 
, = | Depth of Sediment Sump with Plug: 
| 


Le eg ————— Elevation of Bottom of Borehole: Bl Zilles 
Depth of Botiom of Borehole: _ 3° 
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MONITORING WELL CONSTRUCTION DIAGRAM — 


Project Fort Devens Sludy Area SA U | Driller “"D. L_. MIE to 


Project No. ToOs3—|Y Boring No. 4Lin4-94-ORB Drilling Method HSAs 


Date Installed [O-2¢6 -9¢ Development Method _fome + Sure © 


Field Geologist Re) A “REZ An 





5 | Elevation of Top of Surface Casing: 24S. | 
= Stick-up of Casing Above Ground Surface: 2.6 
———————— Elevation of Top of Riser Pipe: _2774 
Type of Surface Seal: 424-2. Cottatr 





Ground 
Elevation Type of Surface Casing: STEEL. 
ID of Surface Casing: C 
fi 
Diameter of Borehole: Zee 


9¢ 
Riser Pipe 1D: _ 4 
Type of Riser Pipe: FAVE 











: sS 
Type of Backfill: 75 . Ceo a 
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Elevation of Top of Seal: 2-15 SS 
Depth of Top of Seal: fas 


ie 2) Sees 
Type of Seal:_VOLELRY SLUREN? 


Elevation of Top of Sand: A152 
Depth of Top of Sand: , 
Elevation of Top of Screen: 


Depth of Top of Screen: _ BY * 


Type of Screen: fA'C 

Slot Size x Length: C.-C] ~ : 

ID of Screen: S 

Type of Sandpack: eae. Moert= Sap 


Elevalion of Bottom of Screen: __ /9S. Ss 


Depth of Bottom of Screen: arcana 
Depth of Sediment Sump with Plug: a 

















Elevation of Bottom of Borehole: /93- 3 
Sle ee 
Depth of Bottom of Borehole: 


oe SS 
Be 10 reas ROPED 
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MONITORING WELL CONSTRUCTION DIAGRAM 





© Project Fort Devens Sludy Area SAG Driller DL. Maus ee. 
Project No. “JOS 3 —i4 Boring No. 4iImM-94-O4F Drilling Method = 
Date Installed \\-3-G4 Development Method 7-77 ¥ Svece 


Field Geologist 1D. tl. Beier 








A _.________—. Elevation of Top of Surface Casing: 255 -& 
_ Stick-up of Casing Above Ground Surface: 7 © 
~——-——— Elevation of Top of Riser Pipe: _ 285 - S_ 
Type of Surface Seal: _*7ee7de Cour re 
Type of Surface Casing: _ STeezu 


Ground 
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ID of Surface Casing: G@ 
Diameter of Borehole: ? ee 
Riser Pipe ID: ‘ 


Type of Riser Pipe: _F VC 
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Elevation of Top of Seal: Ree cans ee 0 


Depth of Top of Seal: i __— 
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Depth of Top of Sand: ut. 
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Depth of Top of Screen: "7 
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Slot Size x Length: oF aa ae ames 
ID of Screen: q 


Type of Sandpack: Je Mornme pnt 
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Depth of Bottom of Screen: 29’ 
Depth of Sediment Sump with Plug: __ 2/4 
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MONITORING WELL CONSTRUCTION DIAGRAM 


Project Fort Devens Study Area_SA 4 Driller (2. L.Matec 


EE 


Fort Devens Fs a oe 
Project No. “2O3-14 Boring No. 4IM-94-CFB__ Drilling Method LISRs 
Date installed WW-4 -94 Development Method Fieml ~ Svect 


{ 


Field Geologist_L. H Betas) 


<—-__—_———  Flevation of Top of Surface Casing: Zes.4 
_ Stick-up of Casing Above Ground Surface: _ 2 -“7 

——————~ Elevation of Top of Riser Pipe: 255.2 _ 
Type of Surface Seal: Za 
Type of Surface Casing: STGGL 














Ground 
Elevation 





1D of Surface Casing: 
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Diameter of Borehole: IZ 
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Type of Riser Pipe: Feyc 
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— Depth of Bottom of Screen: __ 5D g 
| Depth of Sediment Sump with Plug: __“’A 
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bs A tt ~¢—_——_———-_ Elevation of Bottom of Borehole: 197.S. 
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MONITORING WELL CONSTRUCTION DIAGRAM 





Project Fort Devens Study Area_O* 4 | Driller Pi. MAHER. ae C reglia 
® Project No. 7023 -/  — BoringNo. 4/M-94 - -JOX_ Drilling Method €%®" ID HAs 


Date installed /O-Al-44_ Development Method Poe Suge. 
Field Geologist k. PEN DLETON 


Gincinces Elevation of Top of Surlace Casing:_25°9. 3 
Slick-up of Casing Above Ground Surlace:_ 2:3 

= Elevation of Top of Riser Pipe: 259.2 
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Type of Suilace Casing: Sreue. 







Ground 
Elevation 


. 


255-0 


\ 


» 









td 
s 








¢ 





w 


ID of Surface Casing: Z 
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Elevation of Top of Seal: 20 .B 
Depth of Top of ea 1G fF. 
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a Elevation of Top of Sand: _ 2 34 Ss 

be Depth of Top of Sand:__ 22. 5 5 Ft 
Elevation of Top of Screen: Aa f> = 

Depth of Top of Screen: _ 2 2G oF 

Type of Screen: Sen. 4O PVC ua 
Slot Size x Length: 


ID of Screen: Ly" 
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Elevation of Botlom of Screen: 4/77. 
Depth of Botlomn of Screen: 34 E+ 
Depth of Sediment Sump wilh Plug: _~/4 
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Elevation of Bollom of Borehole: Zio 2 
Depth of Botiom of Borehole: | 
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Elevation of Top of Surface Casing: Zo225 





Slick-up of Casing Above Ground Surlace: A. 
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" MONITORING WELL CONSTRUCTION DIAGRAM _ 


Project Fort Devens Study Area SA~+! Driller 1D. = Masters 
©} Project No. “JOS3-~f Uy} Boring No. Hik~9d--{2-% Drilling Method LS Az 
Date Installed _{[-~2-44 Development Method Fim? ¢ SerR6L 
Field Geologist ‘Br KL “Bet 
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MONITORING WELL CONSTRUCTION DIAGRAM 





Project Fort Devens Sludy Area SAH! Driller DL L. MAHER 
Project No. 7053 -/4 Boring No. W/M-94 -/4X Drilling Method 6 %"ZD HSAs 

Date Installed JO-20-74_ Development Method Tuep + Suge 
Field Geologist_ A. PENDLETON | 
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APPENDIX D-1 HYDRAULIC CONDUCTIVITY TEST RESULTS 


ABB-ES has performed a series of falling and rising head slug tests on monitoring 
wells installed during the AOC 41, AOC 43G, and AOC 43J Ris. Falling head test 
data were collected and analyzed for wells with static water levels above the top of 
the well screen. This appendix discusses the analytical procedure and presents 
estimated values of hydraulic conductivity. The test methodology is presented in 
Subsections 4.8.2 of Volume I of the Fort Devens POP (ABB-ES, 1993c). Field data 
from all tests were analyzed to estimate hydraulic conductivity using a derivation of 
the method of Hvorslev (1951)! and the method of Bouwer and Rice (1976)’. 


The form of the Hvorslev equation that was used relates the hydraulic conductivity, 
K, of an unconfined aquifer to the well geometry and the rate of head recovery by: 


Log(H,)-Log(H,) 
= t,, 


r* Log(L | R) 
2L 








Parameters in this equation included: r (radius of the well casing), R (radius of the 
borehole), L (length of the aquifer tested), as well as time (t) and water level (H) 
data expressed as drawdown. Log values are log base ten. Test data were also 
analyzed using AQTESOLV™®, an aquifer test analysis program by Geraghty Miller, 


'Hvorslev, M.J., 1951. "Time Lag and Soil Permeability in Groundwater 
Observations;" U.S. Army Corps of Engineers, Waterways Experiment Station, 
Bulletin 36; Vicksburg, Mississippi. 


?Bouwer, H. and R.C. Rice, 1976. A Slug Test Method for Determining 
Hydraulic Conductivity of Unconfined Aquifers with Completely or Partially 
Penetrating Wells, Water Resources Research, Vol. 12, No. 3, pp 423-428. 


3AOTESOLYV, 1991 "ATESOLV, Aquifer Test Solver Version 1.00;" Geraghty 
and Miller Modeling Group; Reston, VA. 


ABB Environmental Services, Inc. 


WHO39S45APP.D 7053-13 


D-1 








APPENDIX D 





Inc. AOTESOLV™ utilizes the Bouwer and Rice method for estimating hydraulic 
conductivities in unconfined aquifers. 


Estimates of hydraulic conductivity for the 15 wells/piezometers tested range 
between 1.3x10? cm/sec and 5.1x10° cm/sec for the Bouwer and Rice method while 
the Hvorslev method yields values of 5.2x10? cm/sec to 1.2x10° cm/sec. Typically 
the Bouwer and Rice method provided hydraulic conductivity values which were 
greater than the values obtained with the Hvorslev equation. 


The results of hydraulic conductivity testing are summarized in Table D-1. The data 
for each test are also provided. The information contained in this Appendix is 
organized as follows: 


1) Table G-1, Summary of In-Situ Hydraulic Conductivity Test Results; 


2) Saturated-Aquifer Thickness Sensitivity Analysis - AQTESOLV™ 


Plots; 

3) Calculation of hydraulic conductivities using the Hvorslev Equation; 

4) Raw data, including times and head values selected for Hvorslev 
analyses: 

5) Plots of data, including circled time/head values used for Hvorslev 
analyses; 


6) A table of input parameters used for AQTESOL™ analyses; 

7) AQOTESOLV™ plots with computed hydraulic conductivity values; and 

8) Aquifer testing completion checklists for each test performed. 
Hydraulic conductivity values are expressed in centimeters per second (cm/sec) while 
the raw data and recovery plots are referenced to feet and minutes. Static water 


levels in each well were referenced to zero with head stress being expressed as a 
positive change. 
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SENSITIVITY ANALYSIS FOR SATURATED AQUIFER THICKNESS 


As a result of the geologic media and stratigraphy encountered at sites AOC 41, 43G 
& 43], a sensitivity analysis was performed to determine the effect of the saturated 
aquifer thickness term (H) used in the Bouwer and Rice (1976) slug test analysis 
procedure. Using data from rising head tests performed on two wells (XGM-94-04X 
and XGM-94-06X), the saturated aquifer thickness was varied to determine the effect 
on calculated hydraulic conductivity (all other parameters were fixed). The following 
table presents the results. 


Hydraulic Cond. Hydraulic Cond. 
H (ft) | XGM-94-04X (cm/sec) XGM-94-06X (cm/sec) 
Equal to height 4.3x10" 2.9x10° 
of static water column 
in the well 
50 3.6x107 2.5x107 
100 3.5x107 2.4x10° 
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TABLE D-1 
SUMMARY OF IN-SITU HYDRAULIC CONDUCTIVITY TEST RESULTS 
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A) 


REMEDIAL INVESTIGATION REPORT 
FORT DEVENS, MA 





| HYDRAULIC CONDUCTIVITY 













SCREENED 
GEOLOGIC UNIT 


TYPEOFTEST/ | 
“TEST NUMBER _ 










SITE INVESTIGATION 


SANDY SILT 


41M-92-01% 







SUPPLEMENTAL SITE INVESTIGATION 
41M-93-04K | SAND 


41M-93-05X SAND 


















RISING HEAD 


Notes: 


G\Common\kF urewT ables\4 | FLYDRC.WK4 | 


5.20E-02 | 


1.30E-02 


41M-94-02C | LOWER SAND FALLING HEAD 1.70E-04 1.00E-03 
| RISING HEAD 1.00E-04 | 6.90E-04 

41M-94-03B | LOWER SAND | FALLING HEAD 1.20B-04 | 8.20E-04 
! | RISING HEAD 7.40E-05 | 6.10E-04 

41M-94-06X SAND | RISING HEAD |.20E-03 4.00E-03 
41M-94-07X SAND | FALLING HEAD 9. 40E-04. 1 90E-03 
_ RISING HEAD |.20E-03 3 70E-03 

41M-94-08A CLAYEY/SANDY SILT =: — RISINGHEAD 5 40E-06 | 90E-05 
41M-94-08B SANDY SILT FALLING HEAD 3.20E-06 2.00E-05 
41M-94-09A | SANDY SILT/LOWERSAND | RISING HEAD 2.10E-03 6 60E-03 
41M-94-09B LOWER SAND . FALLING HEAD 4.40E-04 2 90E-03 
RISING HEAD 5.20F-04 3. 50E-03 

41M-94-11X SANDY SILT FALLING HEAD 1201-06 5 10E-06 
41M-94-12X CLAYEY SILT FALLING HEAD 8. 30E-06 3 50-05 
4IM-94-13K CLAYEY SILT RISING HEAD 8. 10E-06 2 90-05 
41M-94-14X SAND FALLING HEAD 2 40E-03 1 201-02 
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WELL 41M—92—01X 
WELL DIAMETER = 0.333 FT, SATURATED SCREEN LENGTH= 4.7 FT, BORING DIAMETER = 0.833 FT 








TEST 1 TEST 2 
MINUTES FEET MINUTES FEET 
0 0.022 8] 
, 0.0033 0.4 0.0033 
0.0066 0.41 0.0066 
\ 0.01 0.662 0.01 
! 0.0133 1.72 0.0133 
0.0166 0.59 0.0166 
0.02 2.064 0.02 
0.0233 1.808 0.0233 
0.0266 1.824 0.0266 
0.03 1.824 0.03 
0.0333 1.805 0.0333 
0.0366 1.78 0.0366 
0.04 1.767 0.04 
0.0433 1.755 0.0433 
0.0466 1.745 0.0466 
0.05 1.729 0.05 
0.0533 1.72 0.05833 
0.0566 1.704 0.0566 
0.06 1.698 0.06 
0.0633 1.691 0.0633 
0.0666 1.682 0.0666 
0.07 1.666 0.07 
0.0733 1.669 0.0733 
0.0766 1.644 0.0766 
0.08 1.644 0.08 
0.0833 1.631 0.0833 
0.0866 1.625 0.0866 
0.09 1.616 0.00 
0.0833 1.606 0.0833 
0.0966 1.6 0.0966 
0.1 1.594 0.1 
0.1033 1.587 0.1033 
0.1066 1.581 0.1066 
0.14 1.575 0.11 
0.1133 1.568 0.1133 
0.1166 1.562 0.1166 
0.12 1.556 0.12 
0.1233 1.549 0.1233 
0.1266 1.546 0.1266 
0.13 1.54 0.13 
0.1333 1.537 0.1333 
0.1366 1.53 0.1366 
0.14 1.527 0.14 
0.1433 1.521 0.1433 
0.1466 1.518 0.1466 
0.15 1.515 0.15 
0.1533 1.508 0.1533 
0.1566 1.505 0.1566 
0.16 1.502 0.16 
0.1633 1.499 0.1633 
0.1666 1.496 0.1666 
0.17 1,489 0.17 
0.1733 1.486 0.1733 
0.1766 1.483 0.1766 
: 0.18 1.48 0.18 
0.1833 1.477 0.1833 
0.1866 1.477 0.1666 
0.19 1.474 0.19 
0.1933 1.47 0.1933 
0.1966 1.467 0.1968 
0.2 1.464 0.2 
0.2033 1.464 0.2033 
0.2066 1.461 0.2066 
0.21 1.458 0.21 
0.2133 1.458 0.2133 
0.2166 1,455 0.2166 
0.22 1.451 0.22 
0.2233 1.451 0.2233 
0.2266 1.448 0.2266 
0.23 1.445 0.23 
0.2339 1.445 0.2333 
0.2366 1.442 0.2366 
0.24 1.442 0.24 
0.2433 1.439 0.2433 
0.2466 1,439 0.2466 
0.25 1.439 0.25 
0.2533 1.436 0.2533 
0.2566 1.436 0.2566 
0.26 1.433 0.26 
0.2633 1.433 0 2633 
0.2666 1.429 0.2666 
0.27 1.429 0.27 
0.2733 1.429 0.2733 
0.2786 1,426 0 2766 
0.28 1.426 0.28 
0.2833 1.426 0.2833 
0.2866 1.423 0.2866 
0.29 1.423 0.29 
0.2033 1.423 0 2033 
0.2066 1.42 0 2066 
03 1.42 03 
0 3033 142 0 3033 
0.3066 1417 0 3066 
031 1417 031 
03133 1417 0 3133 
0 3166 1414 0 3166 
032 1.44 0 32 
0 3233 1414 0 3233 
0 3266 1414 0.3266 
033 1414 033 
0.3333 141 0.3333 
0.35 1 407 0.35 
0 3866 1 404 0.3666 
0 3833 1.401 0.3833 
04 1.398 04 
} 0 4166 1.398 0 4166 
0 4333 + 305 0 4333 
0 45 1.391 0 45 
0 4666 1.391 0 4666 
0 4833 1.388 0 4833 
05 1.385 05 
05166 1.385 0.5166 
0 5333 1382 0 5333 
055 1.370 0.55 
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41M-93-04X 41M-93-04X 





RISING HEAD TEST #1 RISING HEAD TEST #2 











0.0233 0.983 0.0333 0.6 
0.0266 0.085 0.0366 0.496 
0.03 0.389 0.04 0.401 
0.0333 0.578 0.0433 0.319 
0.0366 0.664 0.0466 0.256 
+ , —~0.04 0.6 0.05 0.205 
0.0433 0.499 0.0533 0.164 
0.0466 0.408 0.0566 0.132 
0.05 0.328 0.06 0.107 
0.0533 0.268 0.0633 0.088 
+ 0.0566 0.218 0.0666 0.075 
27 006 0.177 +, 0.07 __0.063 
0.0633 0.145 0.0733 0.056 
0.0666 0.123 0.0766 0.05 
0.07 0.104 0.08 0.044 
0.0733 0.088 0.0833 0.041 
0.0766 0.075 0.0866 0.037 
0.08 0.066 +. 0.09 0.034 
0.0833 0.06 20.0933 0.031 
0.0866 0.056 0.0966 0.028 
0.09 0.05 0.1 0.028 
0.0933 0.047 0.1033 0.025 
@ 0.0966 0.044 0.1066 0.025 
0.1 0.041 0.11 0.022 
0.1033 0.037 0.1133 0.022 
0.1066 0.037 0.1166 0.022 
0.11 0.034 0.12 0.022 
0.1133 0.034 0.1233 0.018 
0.1166 0.031 0.1266 0.018 
0.12 0.031 0.13 0.015 
0.1233 0.031 0.1333 0.018 
0.1266 0.028 0.1366 0.015 
0.13 0.028 0.14 0.015 
0.1333 0.028 0.1433 0.015 
0.1366 0.025 0.1466 0.015 
0.14 0.025 0.15 0.015 
0.1433 0.025 0.1533 0.012 
0.1466 0.025 0.1566 0.012 
0.15 0.025 0.16 0.012 
0.1533 0.022 0.1633 0.012 
0.1566 0.025 0.1666 0.012 
0.16 0.022 0.17 0.012 
0.1633 0.022 0.1733 0.012 
0.1666 0018 0.1766 0.012 
0.17 0018 0.18 0.009 
0.1733 0018 0.1833 0.009 
0.1766 0018 0.1866 0.012 
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41M-93-04X ; 


RISING HEAD TEST #2 


41M-93-04X 


RISING HEAD TEST #1 


0.18 0.018 0.19 0.009 
0.1833 0.018 0.1933 0.009 
0.1866 0.018 0.1966 0.009 

0.19 0.018 0.2 0.009 
0.1933 0.018 0.2033 0.009 
0.1966 0.015 0.2066 0.009 

0.2 0.015 0.21 0.009 
0.2033 0.015 0.2133 0.006 
0.2066 0.015 0.2166 0.006 

0.21 0.015 0.22 0.009 
0.2133 0.015 0.2233 0.006 
0.2166 0.015 0.2266 0.006 

0.22 0.015 0.23 0.006 
0.2233 0.015 0.2333 0.006 
0.2266 0.015 0.2366 0.006 

0.23 0.015 0.24 0.006 
0.2333 0.012 0.2433 0.006 
0.2366 0.015 0.2466 0.006 

0.24 0.012 0.25 0.006 
0.2433 0.012 0.2533 0.006 
0.2466 0.012 0.2566 0.006 

0.25 0.012 0.26 0.006 
0.2533 0.012 0.2633 0.006 
0.2566 0.012 0.2666 0.006 

0.26 0.012 0.27 0.006 
0.2633 0.012 0.2733 0.006 
0.2666 0.012 0.2766 0.006 

0.27 0.072 0.28 0.006 
0.2733 0.012 0.2833 0.006 
0.2766 0.012 0.2866 0.006 

0.28 0.012 0.29 0.006 
0.2833 0.012 0.2933 0.006 
0.2866 0.009 0.2966 0.006 

0.29 0.012 0.3 0.006 
0.2933 0.012 0.3033 0.003 
0.2966 0.009 0.3066 0.003 

0.3 0.012 0.31 0.006 
0.3033 0.009 0.3133 0.003 
0.3066 0.009 0.3166 0.003 

0.31 0.009 0.32 0.003 
0.3133 0.009 0.3233 0.003 
0.3166 0.009 0.3266 0.003 

0.32 0.009 0.33 0.003 
0.3233 0.009 0.3333 0.003 
0.3266 0.009 0.35 0.003 

0.33 0.009 0.3666 0.003 
0.3333 0.009 0.3833 0.003 
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RISING HEAD TEST #1 RISING HEAD TEST #2 























0.35 0.009 0.4 0.003 
0.3666 0.009 0.4166 0.003 
0.3833 0.009 0.4333 0.003 

0.4 0.006 0.45 0.003 
0.4166 0.006 0.4666 0.003 
0.4333 0.006 

0.45 0.006 
0.4666 0.006 
0.4833 0.006 

0.5 0.006 
0.5166 0.006 
0.5333 0.006 

0.55 0.006 
0.5666 0.006 
0.5833 0.006 

0.6 0.006 
0.6166 0.006 
0.6333 0.006 

0.65 0.006 
0.6666 0.006 
0.6833 0.006 

0.7 0.003 
0.7166 0.003 
0.7333 0.003 

0.75 0.003 
0.7666 0.003 
0.7833 0.003 

0.8 0.003 
0.8166 0.003 
0.8333 0.003 

0.85 0.003 
0.8666 0.003 
0.8833 0.003 

0.9 0.003 
0.9166 0.003 
0.9333 0.003 

0.95 0.003 
0.9666 0.003 
0.9833 0.003 

1 0.003 
1.2 0.003 
1.4 0.003 
1.6 0.003 
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RISING HEAD TEST #1 RISING HEAD TEST #2 


0.0333 0.379 0.0333 0.537 
0.0366 0.344 0.0366 0.471 
4 _ 0.04 0.344 0.04 0.461 
0.0433 0.319 0.0433 0.458 
0.0466 0.306 0.0466 0.42 
0.05 0.294 0.05 0.417 
0.0533 0.29 40.0533 0.392 
0.0566 0.265 0.0566 0.37 
0.06 0.256 0.06 0.354 
0.0633 0.24 0.0633 0.341 
0.0666 0.234 0.0666 0.328 
0.07 0.221 0.07 0.313 
0.0733 0.208 0.0733 0.3 
0.0766 0.199 0.0766 0.287 
0.08 0.192 0.08 0.278 
0.0833 0.173 0.0833 0.281 
0.0866 0.167 0.0866 0.249 
0.09 0.183 0.09 0.246 
0.0933 0.164 0.0933 0.234 
0.0966 0.154 0.0966 0.224 
0.1 0.154 bg 0.1 0.218 
0.1033 0.145 20.1033 0.208 
0.1066 0.139 0.1066 0.199 
0.11 0.129 0.11 0.189 
0.1133 0.126 0.1133 0.183 
Ao1166. 0.142 0.1166 0.18 
0.12 0.113 0.12 0.17 
0.1233 0.113 0.1233 0.164 
0.1266 0.107 0.1266 0.17 
0.13 0.104 0.13 0.154 
0.1333 0.098 0.1333 0.145 
0.1366 0.094 0.1366 0.142 
0.14 0.088 0.14 0.135 
0.1433 0.085 0.1433 0.132 
0.1466 0.082 0.1466 0.123 
0.15 0.079 0.15 0.123 
0.1533 0.075 0.1533 0.117 
0.1566 0.072 0.1566 0.107 
0.16 0.072 0.16 0.107 
0.1633 0.069 0.1633 0.107 
0.1666 0.063 0.1666 0.104 
0.17 0.06 0.17 0.101 
0.1733 0.06 0.1733 0.091 
0.1766 0.056 0.1766 0.091 
0.18 0.056 0.18 0.085 
0.1833 0.05 0.1833 0.085 
0.1866 0.05 0.1866 0.079 
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0.19 
0.1933 
0.1966 

0.2 
0.2033 
0.2066 

0.21 
0.2133 
0.2166 

0.22 
0.2233 
0.2266 

0.23 
0.2333 
0.2366 

0.24 
0.2433 
0.2466 

0.25 
0.2533 
0.2566 

0.26 
0.2633 
0.2666 

0.27 
0.2733 
0.2766 

0.28 
0.2833 
0.2866 

0.29 
0.2933 
0.2966 

0.3 
0.3033 
0.3066 

0.31 
0.3133 
0.3166 

0.32 
0.3233 
0.3266 

0.33 
0.3333 

0 35 
0 3666 
0 3833 


RISING HEAD TEST #1 


0.047 
0.044 
0.047 
0.044 
0.037 
0.037 
0.037 
0.034 
0.031 
0.031 
0.031 
0.031 
0.028 
0.028 
0.025 
0.022 
0.022 
0.025 
0.022 
0.022 
0.022 
0.018 
0.018 
0.018 
0.015 
0.018 
0.018 
0.015 
0.015 
0.015 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.009 
0.009 
0.009 
0.006 
0.006 


41M-93-05X 


0.19 
0.1933 
0.1966 

0.2 
0.2033 
0.2066 

0.21 
0.2133 
0.2166 

0.22 
0.2233 
0.2266 

0.23 
0.2333 
0.2366 

0.24 
0.2433 
0.2466 

0.25 
0.2533 
0.2566 

0.26 
0.2633 
0.2666 

0.27 
0.2733 
0.2766 

0.28 
0.2833 
0.2866 

0.29 
0.2933 
0.2966 

0.3 
0.3033 
0.3066 

0.31 
0.3133 
0.3166 

0.32 
0.3233 
0.3266 

0.33 
0.3333 

0.35 
0.3666 
0.3833 


9305X1RH 


RISING HEAD TEST #2 


0.091 
0.075 
0.072 
0.069 
0.066 
0.066 
0.063 
0.063 

0.05 
0.056 
0.053 
0.053 
0.053 

0.05 

0.05 
0.047 
0.047 
0.044 
0.044 
0.041 
0.041 
0.041 
0.037 
0.037 
0.037 
0.037 
0.034 
0.034 
0.034 
0.031 
0.031 
0.031 
0.031 
0.031 
0.028 
0.028 
0.028 
0.028 
0.028 
0.028 
0.025 
0.025 
0.025 
0.025 
0.022 
0.022 
0.022 





41M-93-05X 


0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

4 


RISING HEAD TEST #1 


0.006 
0.006 
0.006 
0.006 
0.003 
0.003 
0.003 
0.003 
0.006 
0.006 
0.003 
0.006 
0.006 
0.006 
0.003 
0.003 
0.006 
0.003 
0.003 
0.006 
0.003 
0.003 
0.003 
0.003 
0.003 
0.006 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.006 
0.003 
0.003 
0.006 


41M-93-05X 


0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 


0.8166 — 


0.8333 
0.85 
0.8666 
0.8833 
0.9 
0.9166 
0.9333 
0.95 
0.9666 
0.9833 
4 


9305X1RH 


RISING HEAD TEST #2 


0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.015 
0.015 
0.018 
0.015 


0.018 


0.018 
0.018 
0.015 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 
0.018 

















AOC 41 AQTESOLV DATA 























rN 41M-94-02C 41M-94-02C 41M-94-03B 
FALLING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 
TIME —_—DISPL TIME —_—DISPL TIME ——DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
0.0833 2.48 0.0666 1.87 0.0833 1.78 
0.1 2.38 0.0833 1.86 0.1 4.75 
0.1166 rae 0.1 1.85 0.1166 1.5 
0.1333 2.2 0.1166 1.85 0.1333 1.58 
0.15 2.25 0.1333 1.83 0.15 1.73 
0.1666 209 0.15 1.82 0.1666 1.45 
0.1833 2.41 0.1666 1.8 0.1833 1.47 
0.2 1.53 0.1833 1.78 0.2 1.38 
0.2166 1.85 Oc 1.78 0.2166 1.42 
0.2333 1.71 0.2166 1.77 0.2333 1.44 
0.25 1.7 0.2333 1.76 0.25 1.42 
0.2666 1.69 0.25 1.75 0.2666 1.41 
0.2833 1.67 0.2666 1.73 0.2833 1.4 
0.3 1.66 0.2833 1.72 0.3 1.4 
0.3166 1.64 0.3 1.71 0.3166 1.38 
0.3333 1.62 0.3166 1.7 0.3333 1.37 
0.4167 1.56 0.3333 1.69 0.4167 1.32 
0.5 1.48 0.4167 1.65 0.5 1.27 
@ 0.5833 1.42 0.5 1.6 0.5833 1.23 
0.6667 1.36 0.5833 1.56 0.6667 1.18 
0.75 1.3 0.6667 1.51 0.75 4.14 
0.8333 1.24 0.75 1.48 0.8333 4.1 
0.9167 1.49 0.8333 1.43 0.9167 1.06 
. { 1.13 0.9167 1.39 es eae i 
) 4.0833 1.08 : 1.35 1.0833 0.99 
1.1667 1.04 1.0833 1.32 4.1667 0.96 
1.25 0.99 1.1667 1.28 1.25 0.92 
1.3333 0.95 1.25 1.25 1.3333 0.89 
1.4166 0.91 1.3333 1.21 1.4166 0.87 
15 0.87 1.4166 1.18 15 0.84 
1.5833 0.83 1.5 1.15 1.5833 0.81 
1.6667 0.79 1.5833 1.12 1.6667 0.78 
1.75 0.76 1.6667 1.09 1.75 0.76 
1.8333 0.73 1.75 1.06 1.8333 0.73 
1.9167 0.7 1.8333 1.02 1.9167 0.71 
+ 2 0.67 1.9167 1 2 0.69 
1 "25 0.51 bg 2 0.98 2.5 0.56 
3 0.38 1 "2.5 0.82 + 3 0.47 
3.5 0.29 3 0.7 2 "3.5 0.38 
4 0.22 3.5 06 4 032 
4.5 0.17 4 051 4.5 0.27 
5 0.13 2.45 0.44 5 0.22 
55 0.09 5 0.37 55 0.18 
6 0.06 55 0.31 6 0.16 








AOC 41 AQTESOLV DATA 


41M-94-02C 41M-94-02C 41M-94-03B 
FALLING HEAD TEST RISING HEAD TEST FALLING HEAD TEST © 
TIME = DISPL TIME ——DISPL TIME —DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
6.5 0.04 6 0.27 6.5 0.13 
i 0.03 6.5 0.23 7 0.11 
7.5 0.03 7 0.19 19 0.09 
8 0.01 7.5 0.16 8 0.07 
8.5 0.01 8 0.13 8.5 0.06 
9 0 8.5 0.11 g 0.05 
9 0.1 9.5 0.04 
9.5 0.08 10 0.03 
10 0.07 12 0 
12 0.03 14 0 
14 0.01 


16 0 




















AOC 41 AQTESOLV DATA 


41M-94-03B 41M-94-06X 41M-94-07X 


RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 





TIME —_—DISPL TIME —_—DISPL TIME ——DISPL 
(MIN) (FT) (MIN) (FT) (MIN). (FT) 

0.0833 1.86 0.05 1.666 0.0666 1.44 
0.1 1.72 0.0583 1.622 0.0833 1.43 
0.1166 1.71 0.0666 1.679 0.1 1.28 
0.1333 1.7 0.075 1.584 0.1166 1.29 
0.15 1.69 0.0833 1.521 0.1333 1.19 
0.1666 1.67 0.0916 1.445 0.15 1.12 
0.1833 1.66 0.1 1.382 0.1666 1.06 
0.2 1.65 0.1083 4.307 0.1833 1.01 
0.2166 1.64 0.1166 1.25 0.2 0.96 
0.2333 1.63 0.125 1.193 0.2166 0.91 
0.25 1.62 0.1333 1.136 0.2333 0.87 
0.2666 1.61 0.1416 1.086 0.25 0.83 
0.2833 1.6 0.15 1.029 0.2666 0.79 
0.3 1.59 0.1583 0.985 0.2833 0.75 
0.3166 1.58 0.1666 0.934 0.3 0.72 
0.3333 1.57 0.175 0.884 0.3166 0.69 
0.4167 1.54 0.1833 0.846 0.3333 0.66 
0.5 1.49 0.1916 0.802 0.4167 0.53 
0.5833 1.45 0.2 0.764 0.5 0.42 
©} 0.6667 1.41 0.2083 0.726 0.5833 0.35 
0.75 1.37 0.2166 0.688 0.6667 0.29 
0.8333 1.34 0.225 0.657 0.75 0.24 
0.9167 1.3 0.2333 0.619 0.8333 0.2 
1 1.26 0.2416 0.587 + 0.9167 0.18 
1.0833 1.23 0.25 0.556 1 0.16 
1.1667 1.19 0.2583 0.53 4.0833 0.14 
1.25 1.17 0.2666 0.505 1.1667 0.12 
1.3333 1.14 0.275 0.486 +. 1.25 0.11 
1.4166 1.11 0.2833 0.461 7 4 3333 0.11 
1.5 1.08 0.2916 0.436 1.4166 0.1 
1.5833 1.05 0.3 0.417 1.5 0.09 
1.6667 1.02 0.3083 0.398 1.5833 0.09 
1.75 1 0.3166 0.379 1.6667 0.08 
1.8333 0.98 0.325 0.366 1.75 0.08 
1.9167 0.95 0.3333 0.347 1.8333 0.08 
2 0.93 0.35 0.322 1.9167 0.07 
2.5 0.8 0.3666 0.297 2 0.07 
+, 3 0.69 0.3833 0.278 2.5 0.07 
3.5 0.61 0.4 0.259 3 0.07 
4 0.53 0.4166 0.246 3.5 0.07 
4.5 0.48 0.4333 0.227 4 0.06 
5 0.42 0.45 0.215 4.5 0.06 
55 0.38 0.4666 0.202 5 0.06 
t 6 0.34 0.4833 0.196 5.5 0.06 





AOC 41 AQTESOLV DATA 





41M-94-03B 41M-94-06X 41M-94-07X 
RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST ® | 
TIME —_—DISPL TIME  DISPL TIME ——DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

6.5 0.31 05 0.183 6 0.06 
7 0.29 0.5166 0.177 6.5 0.06 
7.5 0.27 0.5333 0.171 7 0.06 
8 0.25 0.55 0.158 7.5 0.06 
8.5 0.23 0.5666 0.152 8 0.06 
9 0.22 0.5833 0.145 8.5 0.06 
9.5 0.21 0.6 0.139 9 0.06 
10 0.2 0.6166 0.133 9.5 0.06 
12 0.17 0.6333 0.126 10 0.06 

14 0.16 0.65 0.12 

16 0.15 0.6666 0.12 

18 0.15 0.6833 0.108 

20 0.15 +t { 0.7 0.108 

22 0.15 0.7166 0.101 

24 0.15 0.7333 0.095 

0.75 0.095 

0.7666 0.089 

0.7833 0.089 

0.8 0.082 

0.8166 0.082 

0.8333 0.076 

0.85 0.076 

0.8666 0.07 

0.8833 0.063 

0.9 0.063 

0.9166 0.063 

0.9333 0.057 

0.95 0.057 

0.9666 0.057 

0.9833 0.051 

to 1 0.051 

1.2 0.032 

1.4 0.026 

1.6 0.019 

1.8 0.013 

2 0.013 

2.2 0.007 

2.4 0.007 

26 0.007 

2.8 0.007 

3 0.007 

39 0.007 

3.4 0.007 

3.6 0.007 




















AOC 41 AQTESOLV DATA 


41M-94-03B 41M-94-06X 41M-94-07X 


a RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 


TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
3.8 0.007 
4 0.007 
4.2 0.007 
4.4 ) 


o) 
ooooooooo0ooqoo0o o0o 00 











AOC 41 AQTESOLV DATA 


41M-94-07X 41M-94-08A 41M-94-08B 





RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 


TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
0.0833 1.44 0.0583 2.309 0.15 1.96 
0.1 1.36 0.0666 2.164 0.1666 0.56 
0.1166 1.28 0.075 1.843 0.1833 1.67 
0.1333 1.21 0.0833 1.843 0.2 1.5 
0.15 1.14 0.0916 1.83 0.2166 1.54 
0.1666 1.08 0.1 1.817 0.2333 1.57 
0.1833 1.03 0.1083 1.811 0.25 1.57 
0.2 0.97 0.1166 1.798 0.2666 1.56 
0.2166 0.92 0.125 1.798 0.2833 1.55 
0.2333 0.88 0.1333 1.786 0.3 1.55 
0.25 0.83 0.1416 1.779 0.3166 1.55 
' 0.2666 0.79 0.15 1.767 0.3333 1.55 
0.2833 0.75 0.1583 1.767 0.4167 1.55 
0.3 0.71 0.1666 1.767 0.5 1.54 
0.3166 0.68 0.175 1.754 0.5833 1.54 
0.3333 0.65 0.1833 1.742 0.6667 1.54 
0.4167 0.51 0.1916 1.735 0.75 1.53 
0.5 0.39 0.2 1.735 0.8333 1,53 
0.5833 0.32 0.2083 1.723 0.9167 1.53 
0.6667 0.25 0.2166 1.716 1 1.53 
0.75 0.2 0.225 1.716 1.0833 1.53 
0.8333 0.17 0.2333 1.704 1.1667 1.52 
0.9167 0.14 0.2416 1.704 1.25 1.52 
ty 4 0.14 0.25 1.691 1.3333 1.52 
1.0833 0.1 0.2583 1.685 1.4166 1.52 
1.1667 0.08 0.2666 1.678 1.5 1.52 
1.25 0.07 0.275 1.666 1.5833 1.52 
1.3333 0.06 0.2833 1.672 1.6667 1.52 
1.4166 0.05 0.2916 1.666 1.75 1.51 
1.5 0.05 0.3 1.66 1.8333 1.51 
1.5833 0.04 0.3083 1.66 1.9167 1.51 
1.6667 0.04 0.3166 1.653 2 1.51 
1.75 0.04 0.325 1.641 2.5 1.5 
1.8333 0.03 0.3333 1.634 3 1.49 
1.9167 0.03 0.35 1.622 3.5 1.49 
2 0.03 0.3666 1.609 4 1.48 
2.5 0.02 0.3833 1.596 4.5 1.47 
3 0.02 0.4 1.584 5 1.47 
3.5 0.02 0.4166 1.571 55 1.46 
4 0.02 0.4333 1.559 6 1.45 
4.5 0.02 0.45 1.546 6.5 1.45 
5 0.02 0.4666 1.533 7 1.44 
5.5 0.02 0.4833 1.521 7.5 1.43 
6 0.02 0.5 1.514 8 1.43 














AOC 41 AQTESOLV DATA 


41M-94-08A 41M-94-08B 





© 41M-94-07X 


RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 








TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
6.5 0.02 0.5166 1.502 8.5 1.42 
vg 0.02 0.5333 1.489 9 1.41 
7.5 0.02 0.55 1.477 9.5 1.41 
8 0.02 0.5666 1.464 10 1.4 
8.5 0.02 0.5833 1.451 12 1.37 
9 0.02 0.6 1.439 14 1.35 
9.5 0.02 0.6166 1.432 16 1.33 
10 0.02 0.6333 1.42 18 1.3 
0.65 1.407 20 1.28 
0.6666 1.401 22 1.26 
0.6833 1.382 24 1.23 
0.7 1.376 26 1.21 
0.7166 1.363 28 1.2 
0.7333 1.35 30 1.17 
0.75 1.344 32 1.15 
0.7666 1.331 34 1.13 
0.7833 1.325 36 1.11 
0.8 1.313 38 1.09 
0.8166 1.306 40 1.07 
0.8333 1.294 42 1.04 
0.85 1.287 44 1.03 
0.8666 1.275 46 1.02 
0.8833 1.262 48 1 
0.9 1.256 50 0.98 
0.9166 1.249 92 0.96 
0.9333 1.237 54 0.94 
0.95 1.23 56 0.93 
0.9666 1.218 38 0.91 
0.9833 1.212 60 0.89 
1 1.205 62 0.87 
V2 1.098 64 0.86 
1.4 1.022 66 0.85 
1.6 0.972 68 0.84 
1.8 0.928 10>; 0.82 
2 0.902 72 0.8 
22 0.877 74 0.79 
2.4 0.858 76 0.78 
2.6 0.846 78 0.76 
2.8 0.833 80 0.75 
3 0.82 82 0.73 
3.2 0.808 84 0.72 
3.4 0.795 86 0.7 
3.6 0.789 88 0.69 
3.8 0.782 90 0.68 








AOC 41 AQTESOLV DATA 











41M-94-07X 41M-94-08A 41M-94-08B 
RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 
TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

4 0.776 92 0.67 

4.2 0.77 94 0.66 

4.4 0.757 96 0.64 

4.6 0.751 98 0.63 

4.8 0.745 ty, 100 0.62 

5 0.738 102 0.61 

5.2 0.745 104 0.6 

5.4 0.738 406 ~=-—«~0.59 

5.6 0.732 108 0.57 

5.8 0.726 110 0.56 

6 0.726 112 0.55 

6.2 0.719 114 0.54 

6.4 0.713 116 0.53 

6.6 0.707 118 0.52 

6.8 0.7 120 0.5 

7 0.7 122 0.5 

72 0.694 124 0.5 

7.4 0.688 126 0.49 

7.6 0.688 128 0.47 

7.8 0.681 130 0.47 

8 0.681 132 0.46 

8.2 0.675 134 0.45 

8.4 0.675 136 0.44 

8.6 0.669 138 0.43 

8.8 0.663 140 0.42 

9 0.656 142 0.41 

9.2 0.65 144 0.4 

9.4 0.65 146 0.39 

96 0.65 148 0.38 

9.8 0.65 150 0.38 

10 0.644 152 0.37 

12 0.625 154 0.36 

14 0.599 156 0.35 

16 0.574 158 0.34 

18 0.562 160 0.34 

20 0.543 162 0.33 

22 0.524 164 0.32 

24 0.511 166 0.32 

26 0.498 168 0.32 

28 0.48 170 0.31 

+, 30 0.467 172 0.31 
32 0.461 174 0.3 

34 0.442 176 0.29 


36 0.429 178 0.29 




















AOC 41 AQTESOLV DATA 





© 41M-94-07X 41M-94-08A 41M-94-08B 
RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 
TIME ——DISPL TIME —_—DISPL TIME —DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
38 0.423 180 0.28 
40 0.41 182 0.27 
42 0.404 184 0.27 
44 0.391 186 0.26 
46 0.385 188 0.26 
48 0.372 190 0.25 
50 0.366 192 0.24 
52 0.36 194 0.24 
54 0.353 196 0.24 
56 0.341 198 0.23 
58 0.334 9 200 0.23 
+ 60 0.328 202 0.22 
A 62. ~«0.322 204 0.21 
64 0.315 206 0.21 
66 0.309 208 0.2 
68 0.303 210 0.2 
70 0.297 212 0.19 
72 0.297 214 0.19 
74 0.29 
76 0.284 
78 0.278 
80 0.278 
82 0.271 
84 0.265 
86 0.259 
88 0.259 
90 0.252 
92 0.252 
94 0.246 
96 0.24 
98 0.24 
100 0.24 
120 0.208 
140 0.189 
160 0.17 
180 0.164 
200 0.151 
220 0.151 
240 0.145 
260 0.139 
280 0.132 
300 0.132 
320 0.132 


340 0.126 





~ AOC 41 AQTESOLV DATA 








41M-94-07X 41M-94-08A 41M-94-08B 
RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 
TIME = DISPL TIME  —-DISPL TIME = DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
360 0.126 
380 0.126 
400 0.12 
420 0.12 
440 0.126 
460 0.12 
480 0.12 
500 0.12 
520 0.12 
540 0.12 
560 0.114 
580 0.114 
600 3=-:0.114 
620 0.114 
640 0.107 
660 0.107 
680 0.107 
700 ~=—-0.107 
720 0.107 
740 0.107 
760 0.107 
780 0.107 
800 0.107 
820 0.107 
840 0.107 
860 0.107 
880 0.107 


900 0.107 














AOC 41 AQTESOLV DATA 


41M-94-09B8 41M-94-09B 


@ 41M-94-09A 
RISING HEAD TEST FALLING HEAD TEST RISING HEAD TEST 














TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
0.0666 1.92 0.05 1.61 0.1166 1.54 
0.0833 1.64 0.0666 1.54 0.1333 1.48 
0.1 1.44 0.0833 1.42 0.15 1.43 
0.1166 1.3 0.1 1.51 0.1666 1.39 
0.1333 1.16 0.1166 1.55 0.1833 1.34 
0.15 1.04 0.1333 1.49 0.2 1.3 
0.1666 0.93 0.15 1.26 0.2166 1.25 
0.1833 0.84 0.1666 1.11 0.2333 1.22 
0.2 0.74 0.1833 1.37 0.25 1.18 
0.2166 0.68 0.2 1.68 0.2666 1.14 
0.2333 0.6 0.2166 1.25 0.2833 1.11 
0.25 0.53 0.2333 1.19 0.3 1.07 
0.2666 0.49 0.25 0.97 0.3166 1.05 
0.2833 0.43 0.2666 0.75 0.3333 1.01 
0.3 0.39 0.2833 0.95 0.4167 0.87 
0.3166 0.35 0.3 0.97 +5 0.5 0.75 
0.3333 0.33 0.3166 0.94 0.5833 0.65 
0.4167 0.2 0.3333 0.91 0.6667 0.56 
@ £4 0.5 0.14 0.4167 0.79 0.75 0.49 
0.5833 0.09 0.5 0.69 0.8333 0.42 
0.6667 0.06 0.5833 0.6 0.9167 0.36 
0.75 0.05 0.6667 0.53 + 1 0.32 
0.8333 0.03 0.75 0.45 470833 0.28 
0.9167 0.03 0.8333 0.39 1.1667 0.24 
+ 1 0.02 0.9167 0.35 1.25 0.21 
2 4.0833 0.01 +, 1 0.3 1.3333 0.18 
1.1667 0.01 1.0833 0.27 1.4166 0.16 
1.25 0.01 1.1667 0.23 1.5 0.14 
1.3333 0.01 1.25 0.2 1.5833 0.12 
1.4166 0 1.3333 0.18 1.6667 0.11 
1.5 0 1.4166 0.16 1.75 0.09 
1.5833 0.01 1.5 0.14 1.8333 0.08 
1.6667 0 1.5833 0.12 1.9167 0.07 
1.75 0 1.6667 0.11 2 0.06 
1.8333 0 1.75 0.1 2.5 0.02 
1.9167 0 1.8333 0.09 3 0.01 
2 0 1.9167 0.08 3.5 0 
2.5 0 4 2 0.07 4 0 
3 0 A—s5 0.03 4.5 0 
3.5 0 3 0.02 5 0 
4 0 3.5 0.01 5.5 0 
4.5 0 4 0.01 6 0 
5 0 4.5 0.01 6.5 0 
5.5 0 5 0.01 7 0 








AOC 41 AQTESOLV DATA 





41M-94-09A 41M-94-09B 41M-94-09B 
RISING HEAD TEST FALLING HEAD TEST RISING HEAD TEST 
TIME ——DISPL TIME = DISPL TIME  DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
6 0 5.5 0.01 7.5 0 
6.5 0 6 0 8 0 
7 0 6.5 0 8.5 0 
7.5 0 7 0.01 g 0 
8 0 7.5 0 9.5 0 
8.5 0 8 0 10 0 
9 0 8.5 0 
9.5 0 9 0 
10 0 9.5 0 
10 0 

















AOC 41 AQTESOLV DATA 


41M-94-11X 41M-94-12X 41M-94-12X 


e FALLING HEAD TEST FALLING HEAD TEST RISING HEAD TEST 











TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

0.2083 2.286 0.2333 3.19 0.0666 2.18 
0.2166 0.802 0.25 2.56 0.0833 1.84 
0.225 1.396 0.2666 2.39 0.1 1.74 
0.2333 1.591 0.2833 1.56 0.1166 1.71 
0.2416 1.629 0.3 1.48 0.1333 1.68 
0.25 1.547 0.3166 1.62 0.15 1.66 
0.2583 1.49 0.3333 1.55 0.1666 1.64 
0.2666 1.49 0.4167 1.6 0.1833 1.63 
0.275 1.522 0.5 1.58 0.2 1.6 
0.2833 1.528 0.5833 1.58 0.2166 1.6 
0.2916 1.522 0.6667 1.58 0.2333 1.58 
0.3 1.509 0.75 1.58 0.25 1.59 
0.3083 1.509 0.8333 1.57 0.2666 1.57 
0.3166 1.509 0.9167 1.57 0.2833 1.57 
0.325 1.509 1 1.56 0.3 1.57 
0.3333 1.503 1.0833 1.56 0.3166 1.57 
0.35 1.503 1.1667 1.56 0.3333 1.57 
0.3666 1.497 1.25 1.56 0.4167 1.56 
0.3833 1.497 1.3333 1.55 0.5 1.54 
0.4 1.49 1.4166 1.56 0.5833 1.54 
0.4166 1.49 1.5 1.55 0.6667 1.53 
0.4333 1.484 1.5833 1.55 0.75 1.53 
0.45 1.484 1.6667 1.55 0.8333 1.52 
0.4666 1.478 1.75 1290 0.9167 1.52 
0.4833 1.478 1.8333 1.55 1 1.51 
0.5 1.471 1.9167 1.54 1.0833 1.51 
0.5166 1.471 2 1.54 1.1667 1.51 
0.5333 1.465 2.9 1.53 1.25 1.51 
0.55 1.465 3 teo2 1.3333 1.51 
0.5666 1.459 3.5 1.51 1.4166 1.5 
0.5833 1.459 4 1.5 1.5 1.5 
0.6 1.459 4.5 1.49 1.5833 1.5 
0.6166 1.453 re) 1.47 1.6667 1.5 
0.6333 1.453 5.5 1.46 1.75 1.49 
0.65 1.446 6 1.46 1.8333 1.49 
0.6666 1.446 6.5 1.44 1.9167 1.49 
0.6833 1.446 7 1.43 2 1.49 
0.7 1.446 14 1.42 2.9 1.48 
0.7166 1.44 8 1.41 3 1.46 
0.7333 1.44 8.5 1.4 3.5 1.46 
0.75 1.44 9 1.4 4 1.45 
0.7666 1.434 9.5 1.39 4.5 1.44 
0.7833 1.434 10 1.37 5 1.43 
0.8 1.434 12 1.32 2.9 1.43 





AOC 41 AQTESOLV DATA 


41M-94-11X 41M-94-12X 41M-94-12X 





FALLING HEAD TEST FALLING HEAD TEST RISING HEAD TEST 











TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

0.8166 1.427 14 1.27 6 1.42 
0.8333 1.427 16 1.23 6.5 1.42 
0.85 1.427 18 1.18 7 1.41 
0.8666 1.421 +, 20 1.14 7.5 1.4 
0.8833 1.421 22 1.09 8 1.4 
0.9 1.415 24 1.05 8.5 1.4 
0.9166 1.421 26 1.02 9 1.4 
0.9333 1.415 28 0.98 9.5 1.39 
0.95 1.408 30 0.94 10 1.38 
0.9666 1.408 32 0.9 12 1.36 
0.9833 1.415 34 0.87 14 1.34 
1 1.408 36 0.84 16 1.32 
1.2 1.389 38 0.81 18 1.31 
1.4 1.377 40 0.77 20 1.28 
1.6 1.37 42 0.73 22 1.25 
1.8 1.364 44 0.7 24 1.24 
2 1.351 46 0.68 26 1.22 
2.2 1.37 48 0.65 28 1.21 
2.4 1.364 50 0.62 30 1.19 
2.6 1.351 52 0.59 32 1.17 
2.8 1.351 54 0.57 34 1.15 
3 1.345 56 0.53 36 1.14 
3.2 1.351 58 0.52 38 1.12 
3.4 1.345 60 0.49 40 1.1 
3.6 1.345 62 0.47 42 1.09 
3.8 1.351 64 0.45 44 1.07 
4 1.345 66 0.42 46 1.06 
4.2 1.339 68 0.39 48 1.05 
4.4 1.345 70 0.37 50 1.04 
46 1.345 72 0.35 52 1.02 
4.8 1.339 74 0.34 54 1.01 
5 1.339 76 0.31 56 0.99 
5.2 1.339 78 0.3 58 0.98 
5.4 1.333 80 0.27 60 0.97 
5.6 1.339 82 0.26 62 0.95 
5.8 1.333 84 0.23 64 0.95 
6 1.333 86 0.22 66 0.93 
6.2 1.333 88 0.2 68 0.92 
6.4 1.333 90 0.18 +. 70 0.9 
6.6 1.326 92 0.18 179 0.89 
6.8 1.333 94 0.15 74 0.88 
7 1.333 96 0.14 76 0.87 

7.2 1.326 98 0.13 78 0.86 
7.4 1.326 100 0.11 80 0.86 




















AOC 41 AQTESOLV DATA 


44M-94-11X 41M-94-12X | 41M-94-12X 
FALLING HEAD TEST FALLING HEAD TEST RISING HEAD TEST 
TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
7.6 1.326 102 0.1 82 0.84 
7.8 1.32 | 104 0.09 84 0.82 
8 1.326 106 0.08 86 0.81 
8.2 1.32 108 0.07 88 0.8 
8.4 1.314 110 0.05 90 0.79 
8.6 1.32 112 0.04 92 0.78 
8.8 1.32 114 0.03 94 0.77 
9 1.32 116 0.02 96 0.76 
9.2 1.32 118 0.01 98 0.75 
9.4 1.314 120 0 4+ 100 0.75 
9.6 1.314 122 0 A. 102 0.73 
9.8 1.314 104 0.72 
10 1.32 106 0.71 
12 1.295 108 0.7 
14 1.288 110 0.7 
16 1.276 112 0.69 
18 1.269 114 0.69 
20 1.263 116 0.68 
22 1.25 118 0.67 
& 24 1.238 120 0.66 
26 1.231 122 0.66 
28 1.225 124 0.65 
30 1.219 126 0.64 
32 1.206 128 0.63 
34 1.2 130 0.63 
36 1.194 132 0.62 
38 1.187 134 0.61 
40 1.175 136 0.6 
42 1.168 138 0.59 
44 1.162 140 0.59 
46 1.156 142 0.58 
48 1.149 144 0.58 
50 1.137 146 0.57 
52 1.13 148 0.56 
54 1.124 150 0.56 
56 1.118 152 0.56 
58 1.112 154 0.55 
60 1.099 156 0.54 
62 1.093 158 0.54 
64 1.086 160 0.53 
66 1.08 162 0.52 
68 1.08 164 0.52 
70 1.067 166 0.52 


72 1.067 168 0.52 








AOC 41 AQTESOLV DATA 








41M-94-11X 44M-94-12X 44M-94-12X 
FALLING HEAD TEST FALLING HEAD TEST RISING HEAD TEST 
TIME — DISPL TIME —_—DISPL TIME —DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

74 = 1,055 170 0.51 

76 ~—- 1,048 : 172 0.51 

78 ~=—- 1.042 174 0.5 

+, _80___1.036 176 0.51 

82 1.029 178 0.5 

84 1,023 180 0.5 

86 1.017 182 0.48 

88 §=—-0.941 184 0.49 

90 0.947 186 0.48 

92 0.947 | 188 0.48 

94 0.941 190 0.47 

96 0.935 192 0.47 

98 0.941 194 0.47 

100 0,935 196 0.46 

102. 0.935 198 0.46 

104 0.928 - 200 0.45 

106 0.928 202 0.45 

108 0.928 204 0.45 

110 0.916 206 0.45 

112 0.916 | 208 0.44 

114 0.909 210 0.44 

116 0.909 212 0.44 

118 0.909 214 0.44 

120 0.903 216 0.43 

122 0.897 218 0.43 

124 0.897 220 0.43 

126 0.897 222 0.42 
128 0.89 
130 0.884 
132 0.884 
134 0.878 
136 0.872 
138 0.865 
140 0.859 
142 0.853 
144 0.853 
146 0.84 
148 0.84 
150 0.834 
152 0.827 
154 0.827 
156 0.821 
158 0.815 


160 0.808 























FALLING HEAD TEST 


41M-94-11X 





TIME —_—ODISPL 
(MIN) (FT) 
162 0,802 
164 ~—0.796 
166 ~—s0.796 
168 0.789 
170 ~—°0«.789 
172. 0.777 
1740.77 
176 ~=—«.771 
178 «0.771 
180 0.764 
182 0.758 
184 0.752 
186 ~—0.752 
188 0.745 
190 0.739 
192 ~—*0.739 
194 ~—-0.733 
196 0.726 
198 0.72 
+, 200 0.72 
2302 0.714 
204 ~=s«.714 
206 ~—0.707 
208 —s0.70 
210 0.695 
212 ~—«0.701 
214 ~—-0.695 
216 0.688 
218 0.682 
220 0.682 
222 ~=—«-0.676 
224 0.676 
226 — 0.669 
228 —-0.669 
230 0.663 
232 ~=—- 0.657 
234 (0.657 


41M-94-12X 





AOC 41 AQTESOLV DATA 


41M-94-12X 


FALLING HEAD TEST | RISING HEAD TEST 


TIME = DISPL 
(MIN) (FT) 


TIME ——DISPL 
(MIN) (FT) 








AOC 41 AQTESOLV DATA 


41M-94-14X 41M-94-14X 


41M-94-13X 


RISING HEAD TEST FALLING HEAD TEST RISING HEAD TEST 








TIME —DISPL TIME —_—DISPL TIME —_—DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

0.0583 1.603 0.1333 0.96 0.05 1.3 
0.0666 1.597 0.15 0.88 0.0666 1.15 
0.075 1.597 0.1666 0.85 0.0833 1.04 
0.0833 1.565 0.1833 0.72 0.1 0.93 
0.0916 1.572 0.2 0.52 0.1166 0.84 
0.1 1.559 0.2166 0.6 0.1333 0.75 
0.1083 1.546 0.2333 0.53 0.15 0.68 
0.1166 1.546 0.25 0.49 0.1666 0.61 
0.125 1.534 0.2666 0.44 0.1833 0.55 
0.1333 1.521 0.2833 0.39 4 02 0.5 
0.1416 1.521 0.3 0.35 0.2166 0.45 
0.15 1.515 0.3166 0.33 0.2333 0.41 
0.1583 1.502 0.3333 0.29 0.25 0.37 
0.1666 1.496 ty 0.4167 0.18 0.2666 0.34 
0.175 1.49 0.5 0.12 0.2833 0.31 
0.1833 1.477 0.5833 0.08 +4 0.3 0.28 
0.1916 1.471 4 0.6667 0.06 A “0.3166 0.25 
0.2 1.464 2~ 0.75 0.04 0.3333 0.23 
0.2083 1.458 0.8333 0.03 0.4167 0.15 
0.2166 1.452 0.9167 0.03 0.5 0.09 
0.225 1.445 1 0.02 0.5833 0.06 
0.2333 1.439 1.0833 0.02 0.6667 0.04 
0.2416 1.433 1.1667 0.02 0.75 0.03 
0.25 1.426 1.25 0.02 0.8333 0.02 
0.2583 1.42 1.3333 0.01 0.9167 0.01 
0.2666 1.414 1.4166 0.01 1 0.01 
0.275 1.408 1.5 0.01 1.0833 0.01 
0.2833 ‘1.401 1.5833 0.01 1.1667 0 
0.2916 1.395 1.6667 0.01 1.25 0 
03 1.389 1.75 0.01 1.3333 0 
0.3083 1.382 1.8333 0.01 1.4166 0 
0.3166 1.376 1.9167 0.01 1.5 0 
0.325 1.37 2 0.01 1.5833 0 
0.3333 1.357 2.5 0.01 1.6667 0 
0.35 1.351 3 0.01 1.75 0 
0.3666 1.338 3.5 0.01 1.8333 0 
0.3833 1.325 4 0.01 1.9167 0 
04 1.313 4.5 0 2 0 
0.4166 1.3 5 0 2.5 0 
0.4333 1.288 5.5 0 3 0 
0.45 1.275 6 0 3.5 0 
0.4666 1.262 6.5 0 4 0 
0.4833 1.256 7 O° 4.5 0 
05 1.243 7.5 0 5 0 











AOC 41 AQTESOLV DATA 


41M-94-13X 41M-94-14X 41M-94-14X 


RISING HEAD TEST FALLING HEAD TEST RISING HEAD TEST 














0.669 


TIME  DISPL TIME = DISPL TIME = DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
0.5166 1.231 8 0 5.5 0 
0.5333 1.225 8.5 0 6 0 
0.55 1.212 9 0 6.5 0 
0.5666 1.206 9.5 0 7 0 
0.5833 1.193 10 0 7.5 0 
0.6 1.18 8 0 
0.6166 1.174 8.5 ) 
0.6333 1.161 9 0 
0.65 1.155 9.5 0 
0.6666 1.142 10 0 
0.6833 1.136 
0.7 1.124 
0.7166 1.117 
0.7333 1.105 
0.75 1.098 
0.7666 1.092 
0.7833 1.079 
0.8 1.073 
0.8166 1.067 
0.8333 1.06 
0.85 1.054 
0.8666 1.048 
0.8833 1.042 
0.9 1.029 
0.9166 1.023 
0.9333 1.016 
0.95 1.01 
0.9666 1.004 
0.9833 0.997 
1 0.991 
1.2 0.922 
1.4 0.871 
1.6 0.84 
1.8 0.808 
2 0.789 
2.2 0.77 
2.4 0.751 
26 0.739 
28 0.726 
3. 0.707 
3.2 0.701 
3.4 0.688 
3.6 0.682 








AOC 41 AQTESOLV DATA 








41M-94-13X 41M-94-14X 41M-94-14X 
RISING HEAD TEST FALLING HEAD TEST RISING HEAD TEST 
TIME —_—DISPL TIME ——DISPL TIME ——DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
4 0.657 
4.2 0.657 
4.4 0.644 
4.6 0.638 
4.8 0.631 
5 0.625 
52 0.619 
5.4 0.612 
5.6 0.6 
5.8 0.6 
6 0.593 
6.2 0.587 
6.4 0.581 
6.6 0.581 
6.8 0.574 
7 0.568 
7.2 0.568 
7.4 0.562 
7.6 0.562 
7.8 0.556 
8 0.549 
8.2 0.543 
8.4 0.543 
8.6 0.537 
8.8 0.53 
9 0.524 
9.2 0.524 
9.4 0.518 
9.6 0.518 
9.8 0.518 
10 0.511 
12 0.486 
14 0.461 
16 0.429 
18 0.404 
20 0.379 
22 0.36 
24 0.341 
26 0.335 
28 0.316 
+, _30 0.297 
4 32 0.29 
34 0.278 


36 0.272 

















AOC 41 AQTESOLV DATA 








41M-94-13X 41M-94-14X 41M-94-14X 
© RISING HEAD TEST FALLING HEAD TEST RISING HEAD TEST 
TIME ——DISPL TIME —DISPL TIME ——DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
38 =—-:0.259 
40 0.246 
42 0.234 
44. 0.227 
46 0.215 
48 0.208 
50 0.196 
52 0.189 
54 0.196 
56 0.177 
58 0.171 
60 0.164 
62 0.158 
64 0.158 
66 0.152 
68 0.145 
70 0.145 
72 ~—-0.133 
74 0.126 
76 = 0.126 
re 78 0.12 
80 0.12 
4 320.114 
84. 0.107 
86 0.107 
88 0.107 
90 0.101 
92 0.101 
94 0.101 
96 0.095 
98 0.095 
100 0.088 
102 0.088 
104 0.088 
106 0.088 
108 0.082 
110 0.082 


112 0.133 
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41M-92-01X RISING HEAD TEST #1 
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9201X2RH LIN-LOG PLOT 


41M-92-01X RISING HEAD TEST #2 
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9304X1RH LIN-LOG PLOT 


41M-93-04X RISING HEAD TEST #1 
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9304X2RH LIN-LOG PLOT 
41M-93-04X RISING HEAD TEST #2 
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41M-93-05X RISING HEAD TEST #1 
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9305X2RH LIN-LOG PLOT 


41M-93-05X RISING HEAD TEST #2 
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41M02CFH LIN-LOG PLOT 


41M-94-02C FALLING HEAD TEST 
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AOC 41 


AOC 41 
AQUIFER SLUG TESTING 
INPUT PARAMETERS FOR AQTESOLV 


FALLING HEAD TESTS 


INITIAL RADIUS OF | RADIUSOF | SATURATED | SCREEN |STATICHT.| DEPTHTO |DEPTH TO BOT 
SITE ID DISPLACEMENT | WELL CASING | BOREHOLE | AQ. THICKNESS | LENGTH | OF WATER OF WELL 
(FEET) 


41M-94-02C 
41M-94-03B 
41M-94-07X 
41M-94-08B 
41M-94-09B 
41M-94-11X 
41M-94-12X 
41M-94-14X 





RISING HEAD TESTS 


INITIAL RADIUS OF RADIUS OF SATURATED SCREEN | STATIC HT. DEPTH TO DEPTH TO BOT 
SITE ID DISPLACEMENT | WELL CASING | BOREHOLE ; AQ. THICKNESS LENGTH OF WATER WATER 
FEET) 


41M-92-01X 
41M-92-01X 
41M-93-04X 
41M-93-04X 
41M-93-05X 
‘ 41M-93-05X 
41M-94-02C 
41M-94-03B 
41M-94-06X 
41M-94-07X 
41M-94-08A 
41M-94-09A 
41M-94-09B 
41M-94-12X 
41M-94-13X 
41M-94-14X 





NA = Rising Head test not performed due to very slow water level recovery; see results for Falling Head tests. 
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D-2 HYDRAULIC GRADIENT AND GROUNDWATER FLOW VELOCITY 
CALCULATIONS 











APPENDIX D 





Fort Devens Groups 2 & 7 
AOC 41 Horizontal Gradient Calculations 


* Water Level Data Used was Collected January 31, 1995. 


Monitoring Well Distance Between Wells GW Elev. Gradient (ft/ft) | 


41M-94-10X 168 feet 227.38 0.020 
41M-94-07X 224.03 
41M-92-01X 208 feet 224.60 0.005 
41M-94-13X 223.48 
41M-94-13X% 180 feet 223.48 0.004 
41M-94-12X 222.74 
41M-93-02B 184 feet 224.82 0.011 
41M-93-03X% 22213 
41M-93-03% 266 feet 222,15 0.006 
41M-94-09A 221.18 
41M-94-08A 130 feet 224.45 0.006 
41M-94-14X 223.11 
41M-94-08B 740 feet 223.16 0.004 
41M-94-09B 221.03 











* Water Level Data Used Below was Collected May 9, 1995. 


Monitoring Well Distance Between Wells GW Elev. Gradient (ft/ft) 


41M-94-10X 168 feet 226.61 0.019 
41M-94-07X 223.42 
41M-92-01X 208 feet 223.91 0.010 
41M-94-13X 221.87 


W191 9615 080/6 | 7053-15 
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Fort Devens Groups 2 & 7 
AOC 41 Horizontal Gradient Calculations 


(continued) 

41M-94-13.X% 180 feet 221.87 -0.003' 
41M-94-12X 222.48 

41M-93-02B 184 feet 224.14 0.012 
41M-93-03X 222,01 

41M-93-03X 266 feet 222.01 0.006 
41M-94-09A 220.52 

41M-94-08A 130 feet 223.86 0.006 
41M-94-14X 223.13 

41M-94-08B 740 feet 22522 0.004 
41M-94-09B 220.44 


Notes: 

Charge in groundwater flow direction between these two wells since the 
January 31, 1995 WL measurements. 

Water Table (Clayey Silt/Sandy Silt): 

Range of Hydraulic Conductivities (K): 

1.0 x 10° cm/sec -- 0.028 ft/day 


to 
1.2 x 10° cm/sec -- 0.0034 ft/day 


W0019615.080/7 7053-15 
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Fort Devens Groups 2 & 7 
AOC 41 Horizontal Gradient Calculations 
(continued) 


Range of Horizontal Hydraulic Gradients (i): 


0.004 ft/ft 
to 
0.020 ft/ft 


Velocity of Groundwater = Ki (assume n = 0.3) 
Jat 


Estimate of Slowest Groundwater Velocity: 


v = (0.0034 ft/day) (0.004 ft/ft) 
(0.3) | 


_ = 4.54 x 10° ft/day 


Estimate of Fastest Groundwater Velocity: 


v = (0.028 ft/day) (0.020 ft/ft) 
(0.3) 
= 1.87 x 10° ft/day 
Lower Sand Beneath Clay/Silt: 
Range of Hydraulic Conductivities: 
7.4 x 10° cm/sec -- 0.21 ft/day 


to 
6.6 x 10° cm/sec -- 18.7 ft/day 


W0019615.080/8 | 7053-15 
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Fort Devens Groups 2 & 7 
AOC 41 Horizontal Gradient Calculations 
(continued) — 


Horizontal Hydraulic Gradient between 41M-94-08B and 41M-94-09B: 
0.004 ft/ft 


Velocity of Groundwater = Ki (assume n = 0.3) 
n 


Estimate of Slowest Groundwater Velocity: 


v = (0.21 ft/day) (0.004 ft/ft) 
(0.3) 
= 2.80 x 10° ft/day 





Estimate of Fastest Groundwater Velocity: 
v = (18.7 ft/day) (0.004 ft/ft) 


(0.3) 
= 0.25 ft/day 


W081} 9615 08029 | 7053-15 @ 
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D-3 LONG-TERM WATER LEVEL DATA 
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WELL SENTINEL 
Serial # L3K00476 


Downloaded: 11/28/94 17:00 
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inearity: 0.043 
cale Factor: 10.068 
Offset: -0.02 


Specific Gravity: 
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Data Type: Level 
Units: English 


Mode: Top of Casing 


Ref. Level: 0.000 
Ref. Taken: 05/25/94 16:58 
Test Begun: 05/25/94 17:00 


Reading 


5/25/94 17:00 
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0.261 
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APPENDIX E 
STUDY AREA 41 GEOPHYSICAL SURVEY 


1.0 INTRODUCTION 


The original objectives of the SA 41 geophysical survey were to delineate the limits of the 
landfill and provide information on the nature and distribution of the landfill materials. An 
initial survey effort was performed during the SA 41 supplemental site investigation (SSI) 
field program in September 1993. Based on information gathered during that field program, 
a remedial investigation (RI) was performed and included an expansion of the original 
geophysical survey at SA 41. The objective of this supplemental survey was to search for 
potential source(s) of the contaminants discovered in groundwater during the SSI. The 
supplemental geophysical survey was conducted in September 1994. 


2.0 SURVEY METHODS 


Two geophysical surveying techniques, magnetometry and terrain conductivity, were selected 

© as the most appropriate methods to meet the objectives of the SA 41 SSI and RI. A 
rectangular X-Y grid system was established within the survey area in 1993 along which SSI 
geophysical survey data was collected. During the supplemental survey, this initial survey 
grid system was expanded to search for contaminant sources beyond the limits of the SSI 
survey. The combined surveyed area is presented in Figure 1. 


Because the survey area is adjacent to an active firing range, unexploded ordnance (UXO) 
clearance was deemed necessary prior to geophysical surveying. Before geophysical 
surveying started, vegetation was removed along survey lines during UXO clearing activities 
to allow easier access to the grid nodes. During all phases of geophysical surveying, ABB 
field personnel were escorted by an ABB-ES subcontractor certified to provide UXO 
services. 


Field maps were generated during geophysical survey data collection for the purpose of 
locating survey stations, cultural landmarks, and natural and man-made surface features 
within the survey area. Compiled sketch maps from the 1993 and 1994 surveys are shown 
in Figure 2 through 5. 
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2.1 MAGNETOMETER SURVEY METHOD 


The magnetometer survey method is used to measure variations in the earth’s natural 
magnetic field strength resulting from the localized effects of natural and man-made 
materials. Man-made materials that can affect the earth’s magnetic field include objects 
constructed of ferrous metal (steel and iron). Nonferrous metal objects, such as those 
constructed of aluminum, copper, and tin, do not effect magnetic fields and are thus not 
detectable with a magnetometer. 


The magnetic gradiometer, a type of magnetometer, is a portable instrument consisting of 
a pair of total field sensors mounted on a survey pole. The sensors are designed to measure 
the earth’s magnetic field strength (usually in gammas) simultaneously at each sensor while 
the survey pole is held vertically. The vertical magnetic gradient (measured typically in units 
of gammas/meter) can then be determined by calculating the difference between the total 
field values measured by each sensor and dividing that value by the distance separating the 
two sensors. Because the total field is measured during a sampling event, both the gradient 
and total field values can be used together during the interpretation of survey results. 


Anomalous, localized variations in the normal total field or vertical magnetic gradient values 
are often attributable to both surface and subsurface ferrous metal objects. The magnetic 
field strength and vertical magnetic gradient values are proportional to the mass of the 
ferrous metallic source and inversely proportional to the cube of the distance between 
sensor and object. Based on this, the size and proximity (depth of burial for subsurface 
objects) of the target will influence the response of the magnetometer. 


The effectiveness in interpreting data collected with this survey method is dependent on 
understanding two important factors that affect the data. The first, and perhaps most 
important in locating subsurface targets is the interference caused by the presence of natural 
and cultural features at the surface (automobiles, fences, overhead utility lines, bedrock 
outcrops, and time-variable changes in the earth’s magnetic field). For this reason, it is 
particularly important to note all surface physical features within the survey area that may 
influence the data. The second factor to consider is the natural variation of the earth's 
magnetic field strength. Significant changes can take place over a matter of hours. 
Monitoring these natural variations at a selected base station during the survey allows the 
interpreter to factor these variations out of the data set if necessary. One beneficial feature 
of magnetic gradient data is that these natural variations do not affect the data because they 
are factored out in the calculation. Magnetic gradient data tend to be less sensitive to 
magnetic field noise. 
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Total field and magnetic gradient data can be measured at discrete locations (usually within 
an X-Y survey grid). The X and Y horizontal coordinates and the magnetometer values are 
then used to generate total field and vertical gradient contour maps of the survey area. By 
factoring out the effects of surface interference and natural variations in field strength, 
anomalies in the total field and vertical magnetic gradient produced by buried ferrous metal 
objects can be seen in the contour maps. The anomalies can then be used to make 
assumptions on the location, size, distribution, and occasionally the depth of ferrous metal 
targets. 


2.2 TERRAIN CONDUCTIVITY SURVEY METHOD 


The terrain conductivity survey method (also known as an electro-magnetic induction or EM 
survey) measures electrical conductivity in subsurface materials. Variations in conductivity 
can be the result of several natural factors including soil type, porosity, moisture content, 
and pore water salinity. Buried waste and metal utility lines can also produce measurable 
variations in subsurface conductivity. The terrain conductivity survey provides a good 
interpretation supplement to the magnetometer survey in that metallic objects (ferrous and 
nonferrous) and conductive materials are detectable. The combination of both surveys 
provides a particularly effective remote sensing tool for buried waste materials. 


The typical terrain conductivity survey unit is comprised of portable sending and receiving 
electromagnetic field coils. The 3-dimensional source field produced by the unit induces 
electrical eddy currents in subsurface materials that in turn produce a secondary 
electromagnetic field. This secondary magnetic field is received by the terrain conductivity 
unit where the field strength is measured and recorded in a portable data logging device. 
The magnitude of the secondary field is roughly proportional to the conductivity of 
subsurface materials beneath the sampling point. When collected in a survey mode, as 
conductivity values are recorded from one location to another, these values provide an 
indication of the relative changes in subsurface material composition. 


Near surface variations in conductivity values are most easily detected with this survey 
method. As with the magnetometer survey, the quality of terrain conductivity data can be 
adversely affected by the presence of surface features such as fences, automobiles, and 
electromagnetic noise produced by overhead power lines, radio transmitters, and 
atmospheric conditions. 


The two components (quadrature phase and in-phase values) of the secondary 
electromagnetic field produced while conducting a terrain conductivity survey can be 
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measured during the data collection. The quadrature phase (real solution) component 
represents the terrain conductivity value averaged over the range of the primary field, and 
the in-phase (imaginary solution) component is essentially equivalent to a metal detector 
response. | 


Terrain conductivity data can be collected at discrete stations (i.e., grid nodes) in much the 
same manner as the magnetometer data is collected. Data is processed into conductivity 
contour maps, and anomalies interpreted. The anomalies can then be used to make 
assumptions on the location, size, distribution, and occasionally the depth of electrically 
conductive media. 


3.0 SA 41 MAGNETOMETER SURVEY 


The magnetometer survey was conducted using a GEM™ gradiometer. The unit consists of 
a portable microprocessor-based proton precession magnetometer with a pair of proton 
precession total field magnetic sensors mounted on a vertical survey pole. With the pole 
held vertically, the magnetometer simultaneous reads each sensor and provides the total 
field values and automatically calculates the gradient value at that location. The unit is 
equipped with an electronics console that allows the operator to view and store collected 
field data in an internal memory. 


3.1 DATA COLLECTION 


Magnetometer survey data was collected at discrete stations from within a 10-by-20 foot 
rectangular grid established over a 500-by-700 foot survey area at SA 41 (Figure 1). Total 
field and vertical gradient data measurements were stored in the magnetometer during the 
survey day. As mentioned before, a critical aspect of surveying with this geophysical 
technique is to identify and map potential sources of magnetic interference in a field-drawn 
sketch map (Figures 2 through 5). 


A two-person field crew (instrument operator and crew chief) collected magnetometer data 
on two separate days, September 9, 1993 during the SSI field program and September 20, 
1994 during the RI. Separate survey base stations were established to provide reference 
points from which to monitor diurnal variations in the magnetic field strength a regular 
intervals (roughly each hour) during surveying. These values were used later to provide an 
evaluation of diurnal variations and the need for corrections to the total field data. 
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At the conclusions of both survey days, data was transferred from the magnetometer’s 
internal memory to a personal computer for processing and interpretation. 


3.2 DATA PROCESSING AND INTERPRETATION 


The natural magnetic field strength variations measured during the 1993 and 1994 survey 
days at the respective base stations were determined not to be significant enough when 
compared to the to the observed total field anomaly magnitudes to make necessitate 
corrections to the data sets. Comparison of total field magnitudes at stations common to 
both surveys (line L4960), a datum shift of approximately 107 gammas did appear. In order 
to appropriately splice the two data sets, the shift was removed by subtracting 107 gammas 
from each total field measurement in the 1993 data set and the data sets were merged 
(Table 1). 


Data were processed using a geophysical software program with contouring capabilities 
(GEOSOFT™). The resulting total field and vertical magnetic gradient contour maps are 
presented in Figures 6 and 7, respectively. Magnetic anomalies identified in the contour 
maps are reviewed and those attributable to surface interference such as bedrock outcrops, 
metal fences, and ferrous metal debris are noted. The field maps were used during the 

rd interpretation process to discriminate between magnetic anomalies caused by natural and 
cultural surficial features and buried objects. 





The majority of total field measurements varied only slightly above and below the mean 
value of 54,532 gammas over the surveyed area. Extreme values ranging from 52,892 to 
58,336 gammas were record. Predominant anomalies attributable to cultural interference 
were observed in the area of the refuse pile, monitoring well protective casings, power pole 
guy wires, barbed wire fence, steel entrance gate, steel bleachers, former brick kiln structure 
(reinforcing rods), portable toilet, and numerous piles of metallic debris. Three anomalies 
not attributable to surface interference were observed west of the wire fence within the 
impact area of the firing range. The largest was a broad anomaly extending north and south 
between surface lines L4960 and L5040 and east and west between survey stations $4850 
and S4950. The peak anomaly value within this broad anomaly was observed at survey 
stations (L5020, $4930). The other two anomalies, observed at (L5160, S2890) and (L4920, 
$4920), exhibited less significant magnitudes. 


The majority of vertical magnetic gradient values observed in the survey area ranged from - 
15 to 5 gammas/meter with extreme values ranging from -5666 to 3084 gammas/meter. The 
mean value for the survey area was -10 gammas/meter. Vertical gradient data did not 
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reveal any other additional significant anomalous areas. Each of the total field anomalies 
were observable in the vertical gradient data. 


4.0 TERRAIN CONDUCTIVITY SURVEY 


The terrain conductivity survey was conducted using a Geonics™ EM-31 terrain conductivity 
meter and Polycorder data logger. The EM-31 unit consists of a transmitter/receiver array 
which can simultaneously measure both components of the electromagnetic magnetic field 
induced by the instrument when it is coupled the Polycorder (digital data logger). 


4.1 DATA COLLECTION 


Terrain conductivity data was collected at discrete stations (coincident with the 
magnetometer survey stations) from within the rectangular grid established over the area 
to be surveyed at SA 41 in 1993 and 1994. As with the magnetometer survey, both 
components of the field measurements were stored with each X and Y grid coordinate. 


At the start of each survey day, the survey crew performed set-up procedures as specified 
in the operations manual. Procedures included battery check, a mechanical "zero" 
calibration check, and instrument functional checks for phasing and sensitivity. Terrain 
conductivity measurements collected at stations common to both surveys were very 
consistent. 


At the conclusions of each survey day, data was transferred from the internal memory of the 
data logger to a personal computer for processing and interpretation. 


4.2 PROCESSING AND INTERPRETATION 


Data collected during the terrain conductivity survey were downloaded from the field data 
logger to a personal computer (Table 2) and processed using the contouring program 
mentioned earlier. The resulting quadrature and in-phase component contour maps are 
presented in Figures 8 and 9, respectively. | 


Quadrature phase measurements generally varied from 0 to 10 mmbhos/meter over the 
surveyed area. The mean value for the survey area was 4.9 mmhos/meter with extreme 
values ranging from -53.4 to 17.2. Predominant anomalies attributable to cultural 
interference were again observed in the area of the refuse pile, barbed wire fence, steel 
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entrance gate, former brick kiln structure (reinforcing rods), and to a lesser extent the 
monitoring well protective casings, steel bleachers, portable toilet, and numerous piles of 
metallic debris. Three anomalies not attributable to surface interference observed in the 
magnetometer survey data within the impact area of the firing range did not exhibit strong 
quadrature phase anomalies. A very broad anomalous conductivity high was observed 
through the middle of the surveyed area, extending continuously in a nearly east-west trend 
across the length of the survey area in widths varying from 100 to 250 feet. 


The in-phase measurements varied roughly +1 around a mean value of 0 across the survey 
area. Extreme values ranging from -31.8 to 33.9 revealed significant anomalies over the 
debris pile, around the demolished brick kiln, and near the metal bleachers and associated 
metal sign board nearby. No correlation between the quadrature phase and in-phase data 
sets was observable. Minor anomalies were observed near the steel gate, along wire fences, 
and over the three subsurface magnetic anomalies in the impact area. 


5.0 FINDINGS AND CONCLUSIONS 


Surface exposure of the debris pile is consistent with anomalies in all surveys results 
suggesting no subsurface extent beyond the surface exposure. A significant amount of 
ferrous metal (in the form of steel cans) exists in the landfill debris. With the cultural 
features considered, only three anomalies were determined to. be the result of buried 
objects. Because the anomalies were clearly observable on the magnetometer survey, the 
sources likely consist at least in part of ferrous metal. 


The broad conductivity anomaly observed in the quadrature phase terrain conductivity data 
is likely the result of a natural subsurface clay layer reported in several nearby soil borings. 
The presence of an abandoned clay brick kiln with evidence of limited mining (major 
depression observed near the debris pile) supports the clay layer theory. 


No major anomalies suggestive of a 55-gallon drum disposal area were observed. With the 
exception of the three impact zone anomalies, no other notable anomalies were observed. 
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Line Total Gradient 
49980 54540.03 -~ 107.42 
5000 54499.92 —23.82 
5010 5§4523.97 ~14.75 
5020 §4534.4 -—10.75 
5030 §4585.96 20.64 
5040 54512.41 —12.07 
5050 §4512.72 —1.5 
5060 §4524.69 —4,21 
5070 54523.98 -~5,37 
5080 §4521.15 ~4.6 
5090 54517.27 -—6.03 
5100 54516.12 -6.8 
§110 §4528.96 5.23 
$120 54508.8 ~8.26 
5130 §4506.22 —4.14 
5140 §4492.62 -6.1 
5150 54472.81 1.66 
5160 54329.77 —27.26 
5170 §3892.14 — 200.62 
5180 §2892.03 ~-726.69 
5190 53286.27 — 604,67 
§200 $4178.34 —12.71 
5210 §4421.72 35.62 
5220 5§4263.47 —204,96 
5230 §4395.76 ~ 53.35 
5240 §4379.41 —42.37 
5250 54465.54 -9§.53 
§260 §4519.95 -—2.03 
§270 54531.53 2.55 
5280 §4512.69 ~6.83 
5290 §4514.14 -—5.35 
5300 §4517.88 —4.1 
5310 §4512.83 ~8.01 
5320 §4510.62 ~9 
5330 §4522.08 —-0,62 
5340 §4517.8 —~5.17 
5350 54516.67 —5.32 
4850 54532.74 -—4.62 
4860 §4533.92 —3.33 
4870 54533.71 —2.82 
4880 54533.5 —3.92 
4890 §4535.23 ~ 4.03 
4900 54555.94 13.78 
4910 54540.04 —5.37 
4920 54537.72 ~8.08 
4930 54535.33 -—4.17 
4940 54525.89 -8.12 
4950 5§4529.2 -1.6 
4960 54518.86 ~12.03 
4970 54503.62 — 16.32 
4980 54490.29 -77.23 
4990 54548.7 -— 55.67 
5000 54493.79 — 43.76 
5010 §5206.63 505.76 
5020 §4526.8 —61.96 
5030 54647.49 -~100.19 
§040 54527.46 —69.92 
§050 §4373.81 ~100.19 
5060 5§4663.88 136.21 
5070 §4549.72 ~5.3 
5080 §4537.21 ~4.16 
5090 §4535.41 1.6 
§100 §4513.59 ~8.28 
5110 5§4512.8 -4.76 
5120 §4517.02 ~3.35 
§130 §4513.65 ~3.51 
5140 54501.17 -5.73 
5150 54490.56 -0.07 
5160 54466.64 4.01 
5170 4410.12 11 
5180 5 4382.29 23.69 
§190 §4351.63 1.37 
5200 §4352.88 ~19.08 
5210 54345.24 —12.78 
§220 54351.5 -~ 34.57 
§230 §4358.65 ~ 42.28 
§240 §4390.36 -—17.71 
§250 §4342.11 ~ 95.69 
§260 54571.8 80.37 
5270 §4532.25 13.35 
5280 54531 .67 18.26 
§290 54492.92 - $5.55 
§300 §4505.36 ~11.48 
§310 §4513.83 - 13.69 
§320 54514.24 —14.19 
§330 §4509.85 —8.48 
§340 54518.2 —2.46 
5350 54515.41 -— 4,33 
4850 §4535.71 -6.89 
4860 §4541.3 - 1.66 
4870 §4536.31 -— 4.53 
4880 54535.83 -5§.75 
4890 §4537.73 ~ 4,51 
4900 §4537.23 -—11.92 
4910 54596.97 -0.25 
4920 §4853.76 204.73 
4930 54567.74 —4.19 
4940 §4511.95 ~13.98 
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54517.68 
§4517.2 
54520 
§4520.47 
54517.84 
§4515.13 
§4517.2 
§4518.05 
54514.56 
§4517.07 
54518.04 
54520.46 
§4517.84 
§4523.23 
§4518.75 
§4520.31 
54520.6 
54522 
54522.99 
§4522.83 
§4521.45 
$4521.94 
§4521.48 
§4554.48 
54552.42 
§4548.47 
§4555.52 
§4558.12 
$4548.08 
54574.67 
54544.46 
§4519.28 
§4550.05 
§4574.33 
§4539.9 
§4541.78 
§4528.53 
§4537.37 
§5501.74 
§4528.9 
§4521.7 
§4521.3 
§4520.8 
54517.6 
54512.6 
§4504.2 
§4458.7 
§4303 
54146.8 
54340.2 
§4417.1 
5§4446.9 
54461.9 
54472.1 
§4512.9 
§4518.9 
§4507.8 
§4511.9 
§4516.1 
54519 
§4519.3 
§4518.7 
54519.5 
54510.8 
§4517.63 
§4516.82 
§4517.03 
§4521.97 
§4520.62 
§4518.52 
§4517.89 
§4512.17 
54498.39 
§4441.27 
54399.72 
54476.7 
54505.68 
54513.79 
§4517.22 
§4523.9 
§4520.12 
§4521.75 
§4520.77 
54529 
§4528.38 
§4522.53 
§4523.14 
§4523.53 
§4525.95 
§4551.72 
54556.05 
§4553.49 
§4553.73 
§4555.98 
5§4574.45 
§4550.65 
$4546.96 
§4543.64 


—2.07 
—4.89 
—2.55 
—2.07 
—5.58 
—9.08 
-7.3 
-5.73 
~7.85 
~5.01 
—6.3 
—4.3 
-8.3 
~0.51 
—5.87 
-3.96 
~4.75 
—3.5 
—4.16 
— 4.41 
~5.96 
—5.23 
-9.14 
~5.39 
—4.58 
—8.67 
—3.51 
—0.57 
— 14.64 
—4.19 
-—12.14 
-13.1 
-1.73 
15.58 
~6.62 
—5.57 
- 18.76 
—38.89 
1011.69 
—20.4 


AMO = 
aOna—-Oo 


~1.1 
-1.6 
-~8.5 
~2.48 
— 4.66 
-5.51 
—2.41 
—1.85 
-3.12 
—-2.78 
—-9.25 
—20.92 
— 84.78 
-78 
-13.21 
-8.23 
—5.57 
-6.51 
1.42 
—4.19 
—2.14 
—-§.19 
0.35 
-0.17 
-6.14 
—5.14 
- 4.55 
~ 6.67 
—11.08 
—4.1 

~ 7.82 
~6.19 
~ 4.16 
16.12 
— 10.66 
~8.21 
- 13.01 


Station 
§220 
5220 
5220 
§220 
5220 
§220 
5220 
5220 
5220 
§220 
5220 
§220 
5220 
§220 
5220 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
§240 
5240 
5240 
5240 
5240 
5240 
§240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5240 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 


Line 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
§520 
§530 
5540 
§550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5200 
5300 
5310 
§320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
§460 
5470 
5480 
5490 
5500 
5510 
$520 
§530 
5540 
§550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 





Total 
§4542.11 
§4601.02 
54564.71 
§4537.08 
§4535.87 
§4535.69 
§4537.33 
54537.37 
54536.58 

54536.9 
§4538.73 
5§4537.93 
54536.35 
§4534.04 
54558.01 
54550.26 
§4552.69 
§4540.03 
5§4551.56 
§4550.83 
§4539.52 

54547.9 
54548.11 
§4553.41 
54553.67 
§4575.02 
§4546.79 
§4538.81 
54528.97 

54508.5 
54757.88 

§4522.1 

§4517.8 

54521.7 

§4523.3 

§4524.3 

§4524.8 

§4525.4 

54525.6 

§4526.1 

§4526.2 

§4524.6 

54524.4 

§4524.4 

54524.6 

54516.1 

54521.5 

§4521.6 

§4519.7 

54518.3 

§4517.4 
§4542.33 

54517,1 
§4540.32 
§4540.95 
54541.41 
§4541.77 
54541.34 
§4541.23 
§4543.79 
§4544.07 

§4555 6 
§4542.59 
§4543.24 
54542 29 
§4542 76 
54541 67 
§4542.51 
§4543 94 
§4542 07 
§4536 76 
§4575.61 
54539 06 
54516 41 
§4533.88 
54540.37 
§4539 14 
54536 86 
§4537 79 
§4530 12 
54540 44 
54542 35 
54544 41 
§4543 22 
54540 41 
54539 85 
§4540 05 
§4550 17 
54551 37 
§4550 22 
54548 75 
54552 07 
54535 68 
§4547 49 
§4546 12 
§4544 33 

54543 7 
$4516 46 


Gradient 
4.16 
48.67 
10.48 
~3.23 
— 1.83 
1.41 
0.57 
—-0.69 
-—0.51 
— 1.69 
-0.98 
— 1.66 
-1.73 
—2.76 
23.26 
—-3.39 
— 1.98 
—-13.6 
—-2.12 
— 1.87 
- 13.03 
| —3,.33 
—2.57 
4.55 
4.37 
27.98 
—-0.1 

- 1.78 
~4.91 
—39.42 
42.03 
~15.2 
-3 


0.2 
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eo> 
) 




















Station 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 


4940 . 


4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4960 
4960 
4960 
4960 
4960 
4960 


Line 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
5230 
5240 
5250 
§260 
§270 
5280 
5290 
5300 
§310 
§320 
5330 
5340 
5350 
4850 
4860 
4870 
4880 
4890 
4900 


Total 
54502.53 
54506.32 
54481.99 

54493.8 
54465.64 
54496.54 
54479.31 
54450.25 
54436.35 
54446.04 
54492.09 
54505.81 
54507.03 
54511.46 
54515.06 
54510.45 
54512.01 
54511.88 
54489.45 
54505.15 
54527.63 
54543.51 
54473.53 
54481.43 

54515.7 

54747.2 
54601.26 
54501.91 
54102.94 
54323.79 
54448.37 
54479.82 
54479.89 
54489.99 
54503.73 
54496.89 
54474.31 
54492.18 
54508.38 
54518.16 
54513.52 
54533.39 
54534.47 
54532.62 
54529.44 
54528.12 
54521.93 
54523.42 

54487.6 
54472.47 
54497.62 
54513.91 

54492.3 
54460.24 
54485.41 
54506.65 
54598.61 
54414.85 
54483.28 
54509.61 
54497.97 
54500.58 
54500.39 
54501.23 

54503.1 
54493.64 

54500.3 
54506.05 
54508.91 
54503.46 
54486.46 
54494.97 
54448.58 
54421.93 
54400.78 
54311.38 
54470.51 
54408.29 

55595.1 
54527.65 
54407.64 
54419.76 
54444.01 
54496.97 
54552.85 
54611.04 
54550.52 
54516.61 
54507.86 
54513.52 

54506.1 
54510.96 

54528.9 

54535.1 
54531.87 
54533.84 
54536.95 
54571.53 





Gradient 


~20 
~11.23 
~32.51 
~ 87.83 
— 66 
—9.76 
12.23 
13.32 
—21.16 
— 25.03 
~5.42 
-6.73 
~5.89 
~2.05 
~1.33 
—5.98 
~3.51 
—2.19 
—22.5 
~11.89 
4.16 
14.5 
-19.46 
—4.39 
~17.14 
121.14 
—60.96 
— 234.23 
— 294.39 
~66.12 
—4,42 
— 2.46 
— 12.67 
—9.44 
—~6.94 
— 14.82 
—30.8 
—12.12 
-7.35 
—2.62 
—6.03 
~1.76 
—4.12 
~7.01 
-9.83 
— 10.37 
— 14.71 
-7.39 
—6.75 
-—13.01 
— 10.37 
0.55 

— 15.58 
~57.91 
— 163.16 
—40.75 
48.82 
— 83.76 
—9.87 
2.87 

- 9.46 
—8.1 
—8.12 
~ 4.98 
-3.05 
—3.91 
~3.39 
~8.08 
~6.46 
-9.73 
~—11.89 
14.67 
— 12.89 
—27.21 
— 20.25 
— 128.64 
8.66 

— 251.39 
167.67 
—352.89 
~78.94 
—31.58 
—22.14 
~0.75 
0.98 
10.05 
~4.3 
~9.67 
-11,03 
~7.§5 
~ 15.42 
-10.3 
— 12.26 
— 2.83 
— 4.32 
~2.23 
-1.71 
34.94 





TABLE 1 
STUDY AREA 41 — MAGNETOMETER DATA 


Station Line Total Gradient 
5100 4940 54567.25 —20.14 
5100 4950  54633.67 28.55 
5100 4980 54555.62 —7.44 
5100 4970 54552.66 ~2.07 
5100 4980 54535.77 —14.44 
5100 4990 54528.15 ~—38.8 
5100 5000 55849.85 1399.53 
5100 5000 54739.2 249.8 
5100 5010 54523.4 -19.5 
5100 5020 54526.8 -4.8 
5100 5030 54529.6 —2.1 
5100 5040 54531.9 2 
5100 5050 54530.8 1.2 
5100 5060 54529.7 1.8 
5100 5070 54528.3 1.8 
5100 5080 54525.4 1.9 
5100 5090 54521 1.9 
5100 5100 54517.4 3.7 
5100 5110 54514.9 1.9 
5100 5120 54512.2 —2.4 
5100 5130 54513.3 -—4.9 
5100 5140 54517.5 —20.1 
5100 5150 54521.2 -20.6 
5100 5160 54509.9 ~12.6 
5100 5160 54509.8 —~12.1 
5100 5170 54513.3 ~4.6 
5100 5180 §4519.5 -2.5 
5100 5180 54519.5 —2.5 
5100 5190 54523.8 -0.2 
5100 5200 54523.3 ~3.6 
5100 5210 54522.5 —1.8 
5100 5220 54527.3 =44 
5100 5230 54527.1 ~3.9 
5100 5240 54527.7 -2 
5100 5250 54528.6 -2.9 
5100 5260 54529.6 —3.2 
5100 5270 54529.7 -3.5 
5100 5280 54528.3 —2.9 
5100 5290 54527.7 —2.7 
5100 5300 54523.32 0.83 
5100 5300 54527.6 -2.8 
5100 5310  54522.72 - 1.69 
5100 5310 54528.6 -2.2 
5100 5320 54521.2 ~3.37 
5100 5320 54527.6 -2,2 
5100 5330 54535.78 10.33 
5100 5340 54521.42 ~5.69 
5100 5350 54524.68 -0.96 
5100 5360 54520.02 ~2.96 
5100 5370 54515.25 ~ 4.37 
5100 5380 54513.89 -3.89 
5100 5390 54515.62 -2.07 
5100 5400 54520.88 ~0.23 
5100 5410 54520.11 -3.32 
5100 5420 §4522.19 -2.64 
5100 5430 54525.07 -0.64 
5100 5440 54521.5 -8.16 
5100 5450 54526.04 ~1,39 
5100 5460 54527.11 ~1.08 
5100 5470 $4529.75 ~0.05 
5100 5480 54524.97 ~2.73 
5100 5490 54523.15 -6 16 
5100 5500 54531.21 11 
5100 5510 5452434 -3 41 
5100 5520 54512.82 ~14.53 
5120 4850 5453955 -17 62 
5120 4860 5455494 -458 
5120 4870 5455695 -1.55 
5120 4880  54559.17 -21 
5120 4890 54559.37 =3 4 
5120 4900 5454013 -21 26 
5120 4910 54555 64 -333 
5120 4920 54554.61 -301 
5120 4930 54552 1 -46 
5120 4940 545487 ~5 92 
5120 4950 54551 43 -0 82 
5120 4960 54544 93 -394 
5120 4970 54534.75 -9 
5120 4980 54501.61 ~53 21 
5120 4990 54523 89 -96 39 
5120 5000 $4866.66 148 07 
5120 5010 §4540.3 -33 
5120 $020 54524 3 ~35 
5120 5030 54526 3 05 
5120 5040 54531.6 27 
5120 5050 54531 4 2 
5120 5060 545312 24 
5120 5070 $4530 8 18 
5120 5080 54528 1 08 
5120 5080 54528 2 07 
5120 5090 54525 4 9) 
5120 5100 54523 2 -03 
5120 5110 5 4520.2 -16 
5120 5120 54513.7 -§1 
5120 5130 54498 1 -106 
5120 5150 55136 8 1198 
5120 5160 545231 ~77 1 
5120 5170 54507 § -63 


Station 


5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
§260 
5260 
§260 
5260 
5260 
$260 
5260 
5260 
5260 
5260 
§260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
5260 
§260 
5260 
5260 
5260 
5260 
$260 
5280 
5280 
5280 
5280 
$280 
§280 
5280 
5280 
5280 
5280 
$280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
$280 
5280 
5280 
5280 
5280 
§280 
§280 
5280 
$280 
5280 
$280 
§280 
5280 
$280 
§280 
5280 
5280 
5280 


Line 


4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
§130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
§210 
$210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
§480 
5490 
5500 
§510 
9520 
5530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
§020 
5030 
5040 
5050 
5060 
5060 
5070 
$080 
5090 
5100 
§110 
5120 
$130 
5140 
5150 
$160 
§170 
5180 
5190 
5200 


Total 
§4552.28 
54535.16 

54530.5 
54502.59 
54817.58 

54528.7 

54514.7 

54518 

§4520.5 

54522.1 

54523.7 

54523.5 

54524.1 

54524.4 

54524.6 

54522.9 

54521.6 

54559.7 

54576.2 

54535. 1 

54530.1 

54529.6 

54530 

54530.3 

54530.2 
54541.72 

54527 
54542.14 
54543.37 
54544.94 
54512.19 

54545.6 
54545.47 
54544.41 

54544.2 
54504.82 
54546.14 
54546.56 
54545.65 
54547.05 
54533.64 
54545.09 
54544.01 
54543.78 
54543.77 
54511.51 
54545.63 
54548.47 
54538.14 
54549.62 
§4599.33 
54540.71 
54542.18 
54542.88 
54542.89 
54543.78 
54540.67 
54539.22 
54541.26 
54540.47 
54539.16 
54547.78 
54552.55 
54553.46 
54552.95 
54550.01 
54493.08 
54548.09 
54546.91 
54544.33 
$4542.03 
54551.58 
54542.01 
54546.13 
54536.68 
54515.51 
54661.18 

54513.8 

54516.1 

54518.3 

54518.1 

545148 

54513.9 
§ 4530.37 
54527.57 
5 4528.82 
54533.18 
54530 95 
54580.57 
54535.79 
54527 78 
54526 14 
54536.94 
54539.22 
54541.96 
64547 17 
54548 34 
54549.79 


Gradient 


6.44 
—12.21 
~8.66 
—37.32 
97.82 
—25.1 
~6.2 
-1.4 
0.1 
—0.1 
-0.2 
-0.1 
0.1 
~0.2 
~0.1 
-0.8 
-4.7 
10 
24.2 
-3.2 
-0.6 
0.6 

0.2 
0.8 

1.2 
~2.37 
0.6 
—5.28 
—2.57 
0.51 
—36.21 
-0.12 
0.16 
0.53 

1 

— 42.85 
2.17 
1.58 
-0,.23 
2.05 

~ 11.07 
2.23 
1.07 
1.1 
3.28 

— 30.69 
3.19 
7.35 
~2.1 
6.71 
63.94 
—1.37 
2.37 

3 

1.94 
1.41 

— 1.62 
-1.5 
1.21 
0.82 
-0.33 
~—9,28 
—2.42 
—0.89 
~0.53 
-1.1 
— 62.39 
—2.14 
~ 3.67 
-4.89 
-5.58 
4.33 
~11.46 
~14.17 
—7.46 
— 31.28 
15.12 
—13.5 
-2.6 
~0.8 
-0.3 
-1.3 
—2.1 
0.12 

~ 3.46 
~3.21 
0.82 
0.25 
45.39 
~0.5 
- 4.53 
~ 10.33 
-0.44 
4.05 
2.58 
2.32 
1.82 
6.6 


Station 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4980 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4960 
4980 
4980 
4980 
4980 
4980 
4980 
4980 
4980 
4980 
4980 
4980 
4980 
4980 
4980 


Line Total Gradient 
4910 54528.46 —7.19 
4920 54541.41 10.6 
4930 54508.33 -9.66 
4940 54504.89 -10.14 
4950 54501.1 -11.5 
4960 54490.73 -17.5 
4970 54507.16 -—70.94 
4980 54962.36 222.16 
4990 54483.61 ~ 45.8 
5000 54553.63 8.03 
5010 54478.09 — 46.37 
5020 54489.38 -1.98 
5020 54494.2 —29 
5030 54501.8 —0.53 
5030 54497.3 -3.6 
5040 54504.22 0.78 
5040 54505.4 —2.5 
5050 54494.65 -5 
5050 54504.7 —4.2 
5060 54492.23 ~6.57 
5060 54496.7 ~5.5 
5070 54493.91 -0.96 
5070 54491.4 -1.3 
5080 54471.54 —20.44 
5080 4477.1 -6 
5090 54488.95 -3.66 
5090 54472.1 -15 
5100 54495.24 ~6,32 
5100 54497.8 —21.3 
5110 54510.63 -17.25 
5110 54550.9 -~0.4 
5120 §4540.8 -19.9 
5120 54509.96 -16.16 
5130 54519.09 -0.91 
5130 54528.7 —20.6 
5140 54508.3 -24.8 
5140 54505.63 0.21 
5150 54467.31 -9.69 
5150 54487.3 -15 
5160 54414.69 —24.51 
5160 54475.6 -11.6 
5170 54412.53 ~-22.28 
5170 54446.5 ~—27.9 
5180 §4411.9 -43.3 
5180 54412.3 —44,4 
51B0 54424.51 4.67 
5190 54214.03 ~285.07 
5190 §4352 -163.9 
5200 58336.47 3084.41 
5200 54750.5 9.4 
5210 55358.1 597.2 
5210 55349.1 1028.2 
5210 55565.19 462.08 
5220 54232.55 —365.25 
5230 54265.74 — 153.39 
5240 54293.65 —87.14 
5250 54411.99 —23.82 
5260 54458.87 - 4.39 
5270 § 4527.52 64.44 
5280 54399.01 — 47.78 
5290 54275.85 — 142.08 
5300 §4487.53 -20.83 
5310 54501.11 -9.25 
§320 54510 12 -1.67 
5330 54510 56 -3.62 
5340 5451404 -1.16 
5350 54513 72 -3.58 
5360 54503.89 —11.71 
5370 $4510.72 ~3.08 
5380 54512 49 ~3 62 
5390 5451418 ~271 
5400 54516 05 ~1.33 
5410 5451604 -1.5 
5420 54516 66 ~0 98 
5430 $4517 75 -0 96 
5440 $4519 85 0.21 
5450 $4517 23 -0 42 
$460 $4517.22 -001 
5470 $4515.23 -3 
5480 84515 51 ~2 89 
5490 54515 87 -18 
5500 54514 -55 
5510 54514 39 ~5 62 
5520 645168 -125 
4850 $4570 68 -337 
4860 $4570 § -376 
4870 $4561 96 -10 35 
4880 54565 91 -383 
4890 §4559 8 -5§ 98 
4900 $4575 66 416 
4910 54600 26 1593 
4920 §4621 65 30 62 
4930 54638 18 48 21 
4940 54556 16 -476 
4950 54548 69 -10 4! 
4960 54541 87 -22 19 
4970 §4623 33 - 55 58 
5000 $4531 0 24 


STUDY AREA 41 ~ MAGNETOMETER DATA 


Station Line Total Gradie 


§120 
5120 
5120 
5120 
5120 
5120 
5120 
5120 
5120 
5120 
5120 
5120 
§120 
5120 
5120 
5120 
5120 
5120 
5120 
5120 
§120 
5120 
§120 
§120 
5120 
5120 
§120 
5120 
§120 
5120 
5120 
§120 
5120 
5120 
5120 
5120 
5120 
5120 
5120 
§120 
§120 
5120 
5140 
5140 
5140 
5140 
§140 
5140 
5140 
5140 
5140 
5140 
5140 
5140 
5140 
§140 
5140 
5140 
5140 
5140 
$140 
5140 
5140 
§140 
§140 
§140 
§140 
§140 
5140 
§140 
§140 
5140 
§140 
5140 
§140 
§140 
$140 
§140 
§140 
§140 
§140 
5140 
$140 
§140 
$140 
§140 
5140 
§140 
§140 
§140 
5140 
5140 
5140 
5140 
§140 
§140 
5140 
5140 


TABLE 1 


5180 
5190 
§200 
5210 
5220 
5230 
5230 
5240 
5250 
5260 
§270 
5280 
5290 
5300 
§300 
5310 
5310 
5320 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
§540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
49870 
4980 
4990 
§000 
5010 
5020 
5030 
5040 
S050 
5060 
5060 
5070 
5080 
5090 
§100 
5110 
§120 
§120 
§130 
5140 
§150 
$160 
§170 
5180 
5190 
§200 
5210 
§220 
$230 
§240 
5250 
§260 
5270 
§280 
§290 
5290 
5300 
§300 
§310 
§320 
§330 
5340 
5350 
§360 


§4519.3 
§4523.2 
§4524.8 
§4528.4 
§4529.9 
§4530.2 
54530.2 
§4530.5 
§4530.5 
54530.5 
§4530.7 
54529 
§4528.2 
54520.21 
54528.8 
§4521.57 
54529. 1 
54526.05 
§4529.4 
$4518.99 
§4522.53 
§4523.47 
54519.78 
54525.93 
§4529.31 
54522.83 
§4520.61 
§4523.72 
§4524.9 
§4519.79 
54528.71 
§4529.13 
$4528.49 
§4527.25 
§4525.69 
54523.49 
§4525.42 
§4521.06 
§4524.08 
54534.84 
§4534.23 
§4534.21 
§4553.39 
§4558.38 
§4563.44 
§4557.2 
54561.65 
§4569.86 
$4557.19 
54555.7 
§4554.99 
§4554.56 
§4524.5 
54547.61 
54543.58 
54534.75 
§4512.9 
54645.49 
54529.2 
54517.4 
§4523.3 
§4526.3 
§4526.9 
54526.9 
54526.8 
§4526.3 
§4524.9 
§4522.7 
54520.4 
§4516.9 
§4505.5 
54509.2 
§4482.7 
§4453 
54460 
§4484.6 
$4504.2 
§4516.3 
§4511.9 
54518.4 
§4521.2 
§4522.2 
§4522.4 
§4522.4 
§4522.2 
54522.9 
§4524.3 
§4538.1 
54522 
§4520.4 
§4522 
§4522.28 
§4522.78 
§4523.47 
54517.88 
§4510.85 
§4520.86 
54520.01 


nt 

5.3 
7.5 
4.8 
4.3 
4.4 
2.5 
2.4 
2.8 
3.2 
0.4 

1 

-1 
~1.2 
—3.08 
1 
2.42 
—0.7 
1.5 
1.2 
6,25 
—3.44 
—-4.46 
—8.16 
-3 
~1.92 
—§.23 
—7.41 
~5.71 
—5.89 
—11.46 
— 1.58 
~2.41 
—-3.39 
—3.1 
~3.25 
—4.53 
~2.48 
— 10.32 
~8.75 
0.78 
—2.87 
—2.21 
—8.23 
—4.53 
~2.14 
-7.89 
~6.83 
2.87 
-3.78 
—-3.78 
~2.83 
—0.25 
—32.01 
-3.53 
-6.91 
—9.85 
— 30.98 
—61.78 
-35.5 
=-§ 
-0.5 


+~92999~+~9900 
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1 
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-—72 
—51.6 
—12.4 

—7.5 
1.9 

-9 
-3.2 
-3.5 
-3.3 
4,1 
-2.6 
~3.2 
-1.9 
~2 
—-15.5 
-3.1 
— 11.26 
—2.6 
-7.87 
~6.6 
-6.23 
-10.64 
—17.05 
-~8.64 
- 12.69 


Station 
5280 
5280 
5280 
§280 
5280 
5280 
5280 
5280 
5280 
5280 
§280 
5280 
5280 
5280 
5280 
5280 
§280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5280 
5300 
5300 
5300 
5300 
§300 
5300 
§300 
5300 
5300 
5300 
5300 
5300 
5300 
§300 
§300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
§300 
§300 
5300 
§300 
5300 
§300 
5300 
5300 
5300 
5300 
§300 
5300 
5300 
5300 
5300 
5300 
§300 
5300 
5300 
§300 
5300 
5300 
§300 
5300 
5300 
§300 
5300 
§300 
§300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 


Line 
5210 
5220 
5230 
5240 
§250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
§350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
§540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
§420 
5430 
5440 
5450 
5460 





Total 


54559.52 
§4544.61 
§4543.62 
54547.2 
§4525.74 
54547.17 
54548 
54548.71 
§4548.73 
54541.48 
54549.29 
$4549.45 
54561.02 
§4558.71 
54575.2 
§4548.61 
54549.95 
§4547.61 
54546.11 
§4546.32 
54547.14 
54546.06 
54544.47 
54543,42 
54551.39 
54545.36 
54546.88 
54546.58 
54546.32 
54549.18 
54548.69 
54547.19 
54546.65 
54546.78 
§4545.88 
54547.59 
54548.58 
54549.49 
54548.63 
54545.84 
§4501.15 
54545.44 
§4542.55 
§4542.03 
§4537.38 
54514.04 
54517.49 
§4620.15 
54508.87 
54498.76 
§5558.47 
§5284.43 
§4507.03 
§4520.28 
§4511.21 
54513.81 
$4529.05 
54439.11 
§4399.27 
54498.47 
54517 
§4533.01 
54539.86 
§4539.92 
54540.12 
54540.28 
54556.2 
§4541.94 
54543.65 
§4544.75 
§4545.46 
§4547.05 
§4547.04 
§4547.34 
54548.76 
54547.57 
§4576.77 
54552.05 
§4553.86 
54555.58 
54555.2 
§4553.5 
§4551.23 
54549.58 
§4547.3 
§4544.52 
§4566.84 
54548.03 
54548.25 
§4548.45 
§4550.52 
§4512.41 
54546.37 
§4543.65 
§4544.15 
§4544.42 
§4551.75 
54561.58 


Gradient 


7.96 
~1.51 
1.53 
0.94 
~19.5 
3.28 
1.98 
2.76 
2.19 
—6.14 
3.46 
2.57 
9.96 
7.87 
29.48 
1.17 
4.08 
3.03 
2.55 
2.58 
4.83 
3.62 
3.03 
1.44 
6.46 
2.82 
3.51 
2.55 
2.82 
6.1 
4.96 
2.53 
3.32 
3.5 
1.6 
-8.71 
-7.58 
-7 
-7.17 
-9.75 
~56.03 
-5.76 
~8.57 
—6.19 
~ 4.39 
~28.73 
—18.19 
102 
-20.5 
—36.85 
961.73 
608.01 
—20.51 
-5.78 
11.21 
-6.91 
32.44 
-52.51 
—116.98 
—60,12 
-17.87 
—5.35 
-2.55 
— 1,96 
-2.8 
-1.89 
14.03 
—2.66 
-2.75 
—3.58 
-2.16 
-1.08 
0.21 
1.01 
2.69 
-0.92 
29.26 
1.46 
2.87 
4.48 
2.67 
1.32 
0.39 
-0.16 
~0.12 
-0.78 
21.89 
~0.98 
0.83 
1.16 
3.46 
-36.91 
2.75 
-0.42 
1 

0.58 
4.96 
10.19 

















TABLE 1 
STUDY AREA 41 — MAGNETOMETER DATA 





Station Line Total Gradient Station Line Total Gradient Station Line Total Gradient 
4980 5010 54497.6 —39.7 5140 5370 54525.7 —10.75 5300 5470 54560.47 6.19 

4980 5020 54416.5 -—90 5140 5380 54526.78 ~7.14 5300 5480 54548.51 0.76 

4980 5030 54506.2 0 5140 5390 54550.55 16.37 5300 5490 54545.27 3 

4980 5040 54510.2 1.1 5140 5400 54520.78 -—14.19 5300 5500 54503.57 ~ 44,87 

4980 5050 54499.4 -0.8 5140 5410  54528.92 ~5,17 5300 5510 §4553.25 4.46 

4980 5060 54478.2 3.7 5140 5420 54521.2 — 14.03 5300 5520 54553.03 4.55 

4980 5070 54425.5 0.6 5140 5430 54521.78 -10.23 5300 5530 54547.14 1.37 

4980 5080 54300.1 -64.6 5140 5440 54521.75 ~11.32 5300 5540 54549.04 2.82 

4980 5090 54290.5 ~42.7 5140 5450 54526.27 -10.51 5300 5550 54555.89 9.07 

4980 5100 54415 —83.7 5140 5460 54535.19 -8.8 5320 4850 54541.8 -9.87 

4980 5110 54757.5 ~105.4 5140 5470 54534.8 ~10.83 5320 4860 54540.2 -11.83 

4980 5120 55105.9 66.6 5140 5480 54544.14 4.37 5320 4870 54548.55 ~2.44 

4980 5130 54833.9 81.6 5140 5490 54529.03 ~-8.08 5320 4880 54547.88 - 1.62 

4980 5140 54634.8 -5.1 5140 5500 54524.71 -7.01 5320 4890 54543.58 ~0.5 

4980 5150 54548.3 ~21.9 5140 5510 54522.13 -10.5 5320 4900 54543.74 22.32 

4980 5160 54504.3 -14.7 5140 5520 54517.49 -17.6 5320 4910 54554.51 —3.6 

4980 5170 54487.6 -12.4 5140 5530 54526.16 ~8.89 5320 4920 54621.27 32.85 

4980 5180 54462.9 -—32.2 5140 5540 54524.55 — 12.66 5320 4930 54447.38 -—67.35 

4980 5190 54497.1 5.5 5140 5550 54525.25 —10.66 5320 4940 54474.12 ~17.78 

4980 5200 54497.9 -23.4 5160 4850 54545.34 -10.69 5320 4950 54480.44 — 23.08 

4980 5210 54537.6 14.9 5160 4860 54553.42 -3.01 5320 4960 54487.79 -16.23 

4980 5220 54679.2 215.5 5160 4870 54563.94 7.21 5320 4970 54489.31 —2.71 

4980 5220 54671 224.8 5160 4880 54571.75 8.83 5320 4980 54207.26 ~382.3 

4980 5230 54511.6 -4.7 5160 4890 54809.47 201.64 5320 4990 54562.25 ~57.16 

4980 5230 54458.4 ~ 36.32 5160 4900 54657.39 43.51 5320 5000 54742.61 151.6 

4980 5240 54476.43 — 10.08 5160 4910 54561.68 -1.85 5320 5010 54500.02 ~21.1 

4980 5240 54485.2 -5.3 5160 4920 54552.63 —5.89 5320 5020 54511.33 -4.71 

4980 5250 54481.55 -12 5160 4930 54553.99 -1.32 5320 5030 54518.82 —0,92 

4980 5260 54495.14 —5.14 5160 4940 54550.65 -3 5320 5040 54514.8 0.37 

4980 5270 54492.44 —12.19 5160 4950 54552.77 2.25 5320 5050 54464.67 —22.28 

4980 5280 54502.5 ~6.23 5160 4960 54545.79 —2.92 5320 5060 54244,78 — 339.26 

4980 5290 54506 —4,87 5160 4970 54537.69 -5.76 5320 5070 54213.59 — 878.98 

4980 5300 54505.72 ~—6.98 5160 4980 54525.08 —17.12 5320 5080 54307.77 — 429.98 

4980 5310 54508.1 -6.5 5160 4990 54488.67 -71.32 5320 5090 54480.91 —29.66 

4980 5320 54509.79 -7.55 5160 5000 54479.94 -150.78 5320 5100 54529.15 -0.94 

4980 5330 54514.98 ~3,26 5160 5010 54516.1 —26.8 5320 5110 54538.31 1.41 

4980 5340 54513.8 -6.98 5160 5020 54514.4 -5 5320 5120 54542.12 2.48 

4980 5350 54516.14 -—5.69 5160 5030 54520.1 ~0.6 5320 5130 54543.5 3.42 

4980 5360 54516.25 —5.8 5160 5040 54524 0.8 5320 5140 §4543.13 1.48 

4980 5370 §4515.05 -6.58 5160 5050 54523.9 0 5320 5150 54544.52 3.39 

4980 5380 54514.93 -7.03 5160 5050 54523.9 0 5320 5160 54543.97 2.62 

4980 5390 54513.88 -9.05 5160 5060 54523.7 0.5 5320 5170 54545.06 4.26 
| 4980 5400 54516.29 —4.75 5160 5070 §4523.3 0.4 5320 5180 54544.38 3.6 
| 4980 5410 54513.91 -8 5160 5080 54522.2 0.5 5320 5190 54542.56 2.19 
4980 5420 54517.11 -5.33 5160 5090 54521.1 0.5 5320 5200 54539.48 0.5 
! 4980 5430 54516.69 -8.17 5160 5100 54520.3 ) 5320 5210 54538.68 —1.07 
4980 5440 54517.96 -6.19 5160 - 5110 §4517.9 9) 5320 5220 54542.33 1.25 
4980 5450 54518.11 -5.71 5160 5120 54515.5 0 5320 5230 54546.46 2.23 
4980 5460 54518.58 ~4.73 5160 5130 54510.1 —1 5320 5240 54551.09 4.25 
4980 5470 54516.09 -8.05 5160 5140 54505.1 —2 5320 5250 54556.15 4.66 
| 4980 5480 54516.79 -8.51 5160 5150 54506.9 ~2.4 5320 5260 54569.97 15.91 
4980 5490 54517.82 -4.42 5160 5160 54510.6 -0.3 5320 5270 54578.98 95.44 
3 4980 5500 54516.57 —5.33 5160 5170 54515.5 -0.9 5320 5280 53915.37 —226.58 
4980 6510 54517.17 -4.55 5160 5180 54518.2 -0.6 5320 5290 54554.27 130.05 

4980 5520 54519.35 — 4,28 5160 5190 54519.7 0.8 5320 5300 54549.66 -14.16 

5000 4850 54566.35 — 4.82 5160 5200 54520.6 2.6 5320 5310 54562.03 5.17 

5000 4860 54570.98 0.26 5160 5210 54521.3 1.1 5320 5320 54557.96 3.94 

5000 4870 54573.2 2.19 5160 5220 §4524.2 1.4 5320 5330 54557.38 5.85 

5000 4880 54571.61 0.73 5160 5230 54525.7 0.8 5320 5340 54555.21 4.3 

5000 4890 54565.63 —2.5 5160 5240 54526.7 0.4 5320 5350 54581.94 32.14 

5000 4900 54588.32 13.25 5160 5250 54527 0.9 5320 5360 54549.51 0.42 

5000 4910 §4577.95 —1.96 5160 5260 54528.3 0.7 5320 5370 54550.99 2.37 

5000 4920 54516.9 -33.42 5160 5270 54528.2 1.2 5320 5380 54555.7 5.32 

$000 4930 54531.47 -20.73 5160 5280 54527.4 1 5320 5390 54553.89 4.35 

5000 4940 §4573.48 5.28 5160 5290 54525.42 —6.05 5320 5400 54493.93 ~59.08 

5000 4950 5 4543.22 —14.76 5160 5290 54526.8 9) 5320 5410 54549.34 4.98 

5000 4960 54537.75 —32.03 5160 5300 54524.27 - 4.82 5320 5420 54549.23 2.69 

5000 4970 54838.09 101.41 5160 5310 54527.73 -2.01 5320 5430 54548.13 0.53 

5000 4900 54516 -22.8 5160 5320 54525.65 -4 5320 5440 54549.34 2.89 

5000 5000 §4530.5 ~1.7 5160 5330 54526.34 -4.05 5320 5450 54563.4 16.26 

5000 5010 54539.6 2.7 5160 5340 54525.54 ~6 5320 5460 54553.4 5.08 

5000 $020 §4541.5 3.8 5160 5350 54526.54 -4.92 5320 5470 54550.86 3.62 

$000 5030 4537.3 3.4 5160 5360 §4528.33 —3.44 5320 5480 54546.22 ~2.01 

5000 $040 54528.8 1.6 5160 5370 54529.89 -3.83 5320 5490 54552.15 2.76 

S00C 5050 54515.6 1.2 5160 5380 54529.55 -3.58 . 5320 5500 54572.15 27.69 

5000 5060 54483.2 -2.7 5160 5390 54527.94 —2.48 5320 5510 54552.54 6.14 

5000 $070 54419.3 -11.9 5160 5400 54527.14 0.1 5320 5520 54545.14 ~1.42 

6000 5080 4258.4 -216.9 5160 5410 54528.95 ~1.89 5320 5530 54549.08 2.26 

$000 $090 §4595.9 20.2 5160 5420 54533.46 3.07 5320 5540 54551.44 4.05 

$000 5100 548468 97.1 5160 5430 54529.31 1.16 5320 5550 54547.54 1.3 


$000 $110 §4955.8 145.3 5160 §440 §4524.06 3.46 5340 4850 54534.65 25.08 
§00C $120 54812.1 -9.3 5160 5450 54489.74 —35.78 §340 4860 54539.61 — 19.05 
$000: $130 54804 7 27.1 5160 5460 §4898.8 291.67 5340 4870 §4533.83 ~ 20.98 
5006 $140 547748 57.7 5160 5470 54561.57 —7.16 5340 4880 §4533.82 — 18.44 
$000 §150 §4601 7 36.4 $160 5480 §4532.68 ~2.76 §340 4890 §4537.92 -— 16.55 
500€ $160 §4561 § — 26.8 5160 §490 §4529.07 —-3.35 5340 4900 §4557.19 12.89 
$000 $170 §4517.9 -14.6 5160 5500 §4528.54 —0.58 5340 4910 §4537.9 —0.48 
3006 §180 §4497.6 ~6.4 5160 §510 §4529.53 -—1.89 §340 4920 54520.08 —22.41 
$006 §190 §4490 6 -7.5 §160 5520 §4532.76 0,89 §340 4930 §4502.14 -—14.94 
$000 $200 §4496 1 ~0.9 5160 5530 §4531.54 1.5 §340 4940 54494 ~ 14.46 
S000 $210 §4502 1 21 5160 §540 54528.45 - 0.83 5340 4950 §4471.88 - 18.83 | 
$000 $220 54502 9.9 5160 5550 54526.91 — 1.78 5340 4960 54379.59 - 70.64 
$00C $2X0 $4495 4 -0.5 5180 4850 54545.62 -11.3 §340 4970 54174.2 - 320.07 
$00C $230 54500 4 5 5180 4860 §4543.73 -8.19 §340 4980 $4262.39 ~ 3581.21 
SOK $240 $4489 29_—i. -7.69 5180 4870 §4527.03 - 17.42 5340 4990 §4218,42 — 413.26 
$300 5250 §4502 76 —-485 §180 4880 $4517.52 -7.08 5340 5000 §4524.17 §9.73 
$G00 $260 §4508 87 0.3 $180 4890 54456 81 + 23.67 5340 5010 §4470.33 -25.19 
5000 $270 §4511.36 -3.12 §180 4900 §4489.1 ~33.57 §340 §020 §4503.45 — 10.89 | 











TABLE 1 
STUDY AREA 41 - MAGNETOMETER DATA 


Station Line Total Gradient Station Line Total Gradient Station Line Total Gradient 








5000 5280 §4513,24 —3.16 5180 4910 54536.72 —8.96 §340 5030 §4517.23 —6.21 
5000 5290 $4514.19 —3.75 5180 4920 §4544.3 -7.6 5340 5040 $4521.73 —6.66 
5000 5300 54514.06 ~-6.17 5180 4930 §4545.49 —6.98 5340 5050 §4520.69 ~5.33 
5000 5310 §4517.45 —1,.33 5180 4940 54545.13 ~7.14 5340 $060 $4516.71 —6.46 
5000 §320 54517.19 ~3.33 5180 4950 §4549.27 —0.83 §340 5070 54515.48 -7.71 
S000 5330 §4519.53 —2.55 5180 4960 §4542.46 —5.75 5340 5080 54520.46 ~7.76 
5000 5340 54520.69 3.85 5180 4970 §4535.39 —9.58 5340 5090 54526.98 —8.32 
§000 §350 54523.46 —-1.91 5180 4980 54525.51 ~15 5340 5100 §4533.37 —8.07 
5000 5360 §4522.11 —3,03 5180 4990 §4515.54 —27.08 5340 5110 §4536.83 -8.82 
$000 §370 §4521.42 —3.07 5180 5000 54477.19 - 123.98 5340 5120 $4541.57 ~ 13.69 
5000 5380 54521.63 —2.64 5180 5010 §4520.2 —-27.8 5340 5130 $4537.29 —12.6 
5000 5390 §4520.43 —3.87 5180 5020 54514 -6.7 5340 5140 54560.42 26.12 
5000 5400 §4519.63 -4,01 5180 5030 54516.4 —-1.9 5340 5150 §4541.03 ~ 18.6 
5000 5410 54520.63 —2.55 5180 5040 .54519.8 ~0.1 5340 5160 54541.25 —6.48 
5000 5420 54520.69 ~-0.92 5180 5050 §4521.2 —0.2 5340 5170 54541.47 —4.42 
5000 5430 §4522.18 1.37 5180 5060 54521.5 0.7 5340 5180 §4537.28 -6 
5000 5440 §4521.43 —1.05 5180 5070 54522.1 0.4 5340 5190 §4528.17 — 15.87 
5000 5450 54519.79 ~5.14 5180 §080 $4522.3 0.7 5340 5200 §4457.22 —71.12 
5000 5460 §4522.11 ~2.62 5180 5090 54521.4 0.2 5340 5210 §6353.38 —2502.5 
5000 5470 §4521.97 2.39 5180 5100 54520.6 —0.7 5340 5220 54496.09 —71.55 
5000 5480 §4523.98 0.21 5180 5110 54519.8 0.5 5340 5230 54545.23 ~5,05 
5000 5490 §4523.19 —1.01 5180 5120 §4521.2 —0.3 5340 5240 54546.66 —4.91 
5000 5500 §4522.45 ~1.91 5180 5130 §4521.9 0.8 §340 5250 54567.94 14,64 
5000 5510 §4524.26 —0.96 5180 5140 §4520 0.8 5340 5260 §4559.56 —1.14 
5000 §520 §4522.5 ~2.26 5180 §150 §4518.8 —0.1 §340 5270 54570.4 3.62 
5020 4850 54565.67 —5.62 5180 5160 §4519.2 0.3 5340 5280 54576.37 6.62 
§020 4860 §4573.38 —0.41 5180 5170 §4520.6 0.2 §340 5290 54570.62 3.37 
5020 4870 54567.98 -5.23 5180 5180 54522.7 0.6 5340 9300 54512.75 — 57.08 
5020 4880 54567.9 ~3.91 5180 5190 54524.1 1.1 §340 5310 §4565.31 4.85 
5020 4890 §4572.13 —-2.78 5180 §200 $4524.6 1.2 5340 5320 54559.33 -1.1 
5020 4900 §4548.8 —37.89 5180 $210 54525.2 1.1 5340 5330 54552.18 —5.83 
5020 4910 54618.24 1.44 5180 §220 54525.8 1 5340 5340 §4550.56 —5§,35 
5020 4920 54824.42 111.55 5180 5230 §4525.8 0.5 5340 5350 §4569.55 15.78 
5020 4930 54782.91 68.46 5180 5240 54526.2 0.8 5340 5360 54549.65 —3.16 
5020 4940 54594.8 —8.69 5180 5250 54527.1 0.5 5340 5370 54548.39 -3.51 
5020 4950 §4560.56 —7.58 5180 5260 54528.1 0.9 5340 5380 54547.18 ~5,01 
5020 4960 54549.19 —22.78 5180 5270 §4527.4 1.1 §340 5390 §4551.05 —1.51 
5020 4970 §4549.23 -25.53 5180 5280 §4526.22 — 5.89 5340 5400 §4509.15 ~ 48.76 
5020 4980 §4520.86 —96.96 §180 5280 §4526.7 0.5 5340 5410 54547.03 ~3.78 
5020 4990 54530.8 —7.1 5180 5290 §4527.75 —2.6 §340 5420 54547.6 — 2.48 
5020 5000 §4528.1 -3.2 ~ §180 5300 §4526.41 ~5.05 5340 5430 54547.99 ~3.37 
5020 5010 54533.9 -0.6 5180 5310 54527.64 ~4.28 §340 5440 §4547.32 - 5.85 
5020 5020 54535.5 2 5180 5320 §4528.2 —~ 4.26 5340 $450 §4580.27 28.51 
5020 5030 §4533.9 3.3 5180 5330 54530.46 —-1.73 §340 5460 54550.52 —-3.14 
5020 5040 §4529.5 4.1 5180 5340 54527.72 -4.21 5340 5470 54560.12 4,44 
5020 5050 54515.1 1.1 5180 §350 §4526.99 —-3.42 5340 5480 §4551.43 —2.32 
5020 5060 54486.7 —2.5 5180 5360 54525.25 -3 §340 5490 §4549,34 —1.85 
5020 5070 §4459.1 —35.8 5180 5370 §4523.42 —4.08 5340 5500 54498.54 — 57.91 
5020 5080 §4536.1 60.1 5180 5380 54523.29 —~4.64 §340 5510 §4549.11 —1.55 
5020 50980 §4623.3 -0.3 5180 5390 54524.05 ~5.26 5340 §520 54547.92 —2.91 
5020 5100 54760.7 26.6 5180 §400 §4525.94 ~ 4.39 §340 5530 54546.3 —3.55 
5020 5110 54743.8 16.8 5180 5410 54526.54 ~3.35 5340 5540 54546.67 —2.26 
5020 5120 §4670.3 -41 5180 5420 §4522.73 ~7.48 5340 5550 §4545.86 —3.67 
5020 5130 §4655.4 —1 5180 §430 §4522.23 -6.8 §360 4850 54463.87 ~ 100 
5020 5140 54682.6 21.5 5180 §440 §4520.97 — 5.26 5360 4860 §4444.23 - 126.82 
5020 5150 54739.8 93 5180 5450 54512.52 - 13.32 5360 4870 §4507.16 — 235.32 
5020 5160 54629.7 14.9 5180 5460 54517.88 -7.58 5360 4880 §4475.23 - 102.73 
5020 5170 §4524.5 -10.3 5180 5470 54517.4 ~9.51 §360 4890 §4588.31 — 136.26 
5020 5180 §4505.4 —2.4 5180 5480 54520.85 -6.23 5360 4900 54591.97 ~—51.03 
5020 $190 54508.8 4.8 §180 5490 §4520.69 -7.05 5360 4910 54957 .36 207.66 
5020 5200 §4520.7 9 5180 §500 §4523.76 —4.46 5360 4920 §4510.5 — 80.46 
5020 5210 §4526.1 10 5180 §510 §4523.49 —4.67 5360 4930 §4501.78 ~ 24.66 
5020 5220 §4522.6 4.1 §180 $520 $4524.82 ~4.12 5360 4940 §4491.33 -71.71 
5020 §230 §4522.7 0 5180 §530 §4525.07 -§ 5360 4950 $5296.75 728.21 
5020 §240 54528.8 3.4 §180 §540 §4525.65 ~3.73 5360 4960 54367 .82 — 145.87 
5020 5250 54534.6 7.9 5180 §550 §4520.71 -8 46 §360 4970 $4528.18 56.26 
$020 5300 §4516.22 ~2 $200 4850 54549 48 -3 42 5360 4980 §3930.67 - 5665.55 
5020 §310 §4515.76 1.75 §200 4860 54548.78 -2.75 5360 4990 §3478.34 —765.96 
5020 5320 54516.83 —2.01 5200 4870 §4547.75 ~2.53 ; 5360 §000 54431.68 — 53.07 
5020 5330 54515.59 -6.21 5200 4880 §4548.76 - 1.28 §360 §010 §4455.05 ~ 40.76 
5020 §340 §4517.81 ~4.76 5200 4890 54548 84 -1.12 5360 $020 54493.58 ~ 20.42 
5020 5350 54516.49 ~6.08 5200 4900 §4542.04 -8 62 $360 §030 §4520.25 - 40.75 
5020 5360 54515.78 -~6.12 5200 4910 54547 .86 -2.33 t §360 5040 §4573.63 — 46.1 
5020 §370 $4520 —4.41 §200 4920 §4547.38 ~1 BS 5360 5050 54552 44 3.87 
5020 5380 §4523.25 —- 1.69 5200 4930 §4545.27 ~3.25 §360 5060 §4523.01 - 10.87 
5020 5390 54517.45 8.21 5200 4940 §4544.69 -407 5360 5070 §4874.48 302.1 
5020 $400 §4520.07 —4.41 §200 4950 54564.08 18 83 5360 §080 54563.3 4.67 
5020 5410 §4523.1 ~2.62 5200 4960 §4540.83 —-3.96 5360 §090 §4523.27 — 29.62 
5020 5420 §4522.33 ~5.46 5200 4970 §4538 57 -3.23 5360 §100 §4528.15 — 49.19 
§020 $430 §4524.21 -2.07 §200 4980 §4528.83 ~9 35 5360 §110 §4535.17 ~7.16 
5020 5440 §4520.03 -§.08 5200 4990 §4510.63 -38 17 : 5360 $120 §4527.43 — 28.32 
5020 5450 54518.95 ~6.53 5200 5000 §4538 83 — 88 83 5360 5130 §4537.37 - 10.33 
$020 5460 §4521.34 -3.33 5200 5010 §4520.3 -%8 5360 5140 §4542.2 ~6.87 
§020 5470 §4521.03 —-3.96 §200 §020 §4515.3 -42 5360 §150 54589.05 30.17 
§020 5480 §4520.35 -5.8 5200 5030 54516.2 ~O7 5360 §160 54549.03 ~ 13.35 
5020 5490 §4522.51 -2.71 5200 5040 §4521.5 04 : 5360 $170 54544 84 0.67 
$020 5500 §4525.41 -0.5 §200 5050 §4522.1 0} 5360 5180 54540.5 ~- 2,42 
$020 5510 §4520.09 —5.14 5200 §060 §4523.2 04 5360 5190 §4529.35 -8.3 
5020 $520 §4525.55 1.51 5200 5070 §4523.6 01 5360 5200 54469.6 -75.44 
5040 4850 §4559.99 — 4.08 $200 5080 §4523.6 0 5360 5210 §4510.21 —21.35 
5040 4860 §4553.62 —9.08 5200 5090 54524 03 5360 5220 $4526.21 -9.66 
5040 4870 §4560.94 — 1.66 §200 §100 §4523.3 O4 §360 §230 §45368.11 —2.64 
5040 4880 §4563.02 -2 5200 5110 $4522.68 -0!} §360 5240 54545.05 ~5.91 
5040 4890 54560.74 —-2.78 5200 5120 §4524.1 -04 5360 5250 54675 09 126.91 
5040 4900 §4558.72 0.33 $200 §130 §4522.9 -26 ! §360 5260 §4547 52 -12.35 
5040 4910 §4524.3 —-9.92 $200 5140 §4523.2 0 5360 5270 §4550 35 -0.1 
§040 4920 §4441,.54 —53.41 §200 5150 §4523.6 Q1 5360 5280 §4554 46 -1.23 


5040 4930 §4485.45 —22.98 5200 5160 §4524.3 11 i §360 5290 §4558.52 3.01 
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5040 
5040 
5040 
5040 
5040 
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5040 
5040 
5040 
5040 
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5040 
5040 
5040 
5040 
5040 
5040 
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5040 
5040 
5040 
5040 
5040 
5040 
5040 
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5040 
5040 
5040 
5040 
5040 
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5040 
5040 
5040 
5040 
5040 
5040 
5040 
5040 
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5040 
5040 
5040 
5040 
5040 
5040 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
S060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
5060 
S060 
5060 
5060 
5060 
5060 
S060 
5060 
5060 
5060 
5060 
5060 
5060 


Line Total Gradient 
4940 54531.54 -—6.17 
4950 54536.01 -10.5 
4960 54539.77 ~5.05 
4970 54526.14 —12.14 
4980 54492.9 —67.64 
4990 54583.8 ~21.8 
5000 54539 2.7 
5010 54534.7 ~0.8 
5020 54538.1 -5.5 
5030 54548.5 -8.6 
5040 54555.6 -3.2 
5050 54507.4 -7.6 
5060 54479.5 -7.8 
5070 54454.4 -27.3 
5080 54428 ~—68 
5090 54442.9 -89.1 
5100 54458.2 ~117.8 
5110 54573.1 8.7 
5120 54550.3 -36 
5130 54593.6 29.6 
5140 54569.2 22.6 
5150 54500.3 —58.1 
5160 54477.1 —40 
5170 54483.8 —14.1 
5180 54484.4 -5.9 
5190 54467.3 -4.3 
5200 54537.8 3 
5210 54639.5 72.1 
5220 54569.5 1.5 
5230 54534.8 -4.2 
5240 54528.2 -3.2 
5250 54528.2 —2.6 
5300 54514.17 — 4.64 
5310 54516.52 ~4.3 
5320 54519.13 —2.96 
5330 54518.17 -3.51 
5340 54519.07 —3.66 
5350 54519.08 —3.17 
5360 54517.57 —4.5 
5370 54519.71 ~3.21 
5380 54518.51 ~3.96 
5390 54517.9 -4.39 
5400 54520.6 —~2.21 
5410  54520.77 -4.6 
5420 54518.92 —6.89 
5430 54519.52 — 4.87 
5440 54520.37 —3.35 
5450 54520.74 ~2.51 
5460 54520.09 -4.12 
5470 54522.36 - 1.96 
5480 54523.73 -1.5 
5490 5 4522.22 ~4.53 
5500 54524.22 —3.14 
5510 54523.9 ~2.23 
5520 54523.2 —-3.85 
4850 54558.38 -3.76 
4860 54552.76 -9.71 
4870 54558.13 -3.71 
4880 54557.02 ~5.18 
4890 54555.66 ~3.94 
4900 54543.45 -11.16 
4910  54503.41 -18.5 
4920 54514.28 21.76 
4930 54461.58 -143.73 
4940 54543.78 -0.98 
4950 54550.5 3.44 
4960 54540.12 -5.07 
4970 5 4536.47 -8.12 
4980 54530.73 -19.03 
4990 54580.34 -51.98 
5000 55037 42 294.8 
5000 54597.9 -2.6 
5010 54527 1 -69 
5020 54535.3 ~4.1 
5030 54584 7 18.7 
5040 54598 6 79.6 
5050 54383.5 ~159.4 
5060 54428 8 ~37.5 
5070 54487 21 
5080 54509 9 -64 
5090 54558.2 -9.9 
5100 54538 4 28.9 
5110 54382 2 -78.1 
5120 544242 ~13 
5130 54483.3 7.7 
5140 54578 1 92.5 
5150 545133 3.7 
5160 54506 8 3.5 
5170 54501 4 -2.7 
5180 54497 3.6 
5190 54454 2 -54 
5200 54416 8 -76.9 
5210 54564 6 31.7 
5220 §4558.9 5.3 
5230 54537 9 3.5 
5240 54533 3.3 
5250 54531.5 2 


STUDY AREA 41 — MAGNETOMETER DATA 





Station 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
$220 
5220 
5220 
$220 
$220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
5220 
$220 
5220 
$220 
5220 
5220 
5220 
5220 
§220 
5220 
5220 





TABLE 1 


Line 
5170 
5180 
5190 
§200 
5210 
5220 
5230 
5240 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5130 
5140 
5150 
5180 
5170 
5180 
5190 
5200 
5210 
§220 
5230 
5240 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
___ 3400 


Total Gradient 


§4524.1 
§4524.8 
§4524.5 
§4524.8 
54524.7 
54524.6 
54526.6 
§4528 
§4536.33 
54536.81 
54536.73 
§4537.33 
§4536.79 
§4536.63 
§4537.35 
54535.71 
54537.16 
54537.7 
§4533.4 
§4535.55 
§4535.43 
§4535.55 
§4534.22 
§4535.36 
§4535.45 
§4539.05 
54554.56 
54542.6 
§4535.55 
5§4533.77 
§4536.5 
54536 
§4536.51 
54536.45 
§4535.73 
§4537.6 
54538.09 
54537.3 
54536.1 
54535.54 
§4548.26 
54549, 46 
54551.67 
54552.9 
54552.49 
54489.16 
54546.5 
54545.36 
§4543.15 
54542.19 
54560.61 
§4541.17 
54536.4 
§4530 
§4506.79 
54518.62 
545249 
§4514.2 
54518 
54521.6 
§4523.3 
§4525.2 
§4525.5 
§4524.8 
54525.1 
54525 4 
§4525 1 
54523 4 
§4524 6 
54524 2 
§4523 2 
§4523 3 
§4522.8 
545217 
54522 
§4522.2 
54523 
54522 9 
§4524.3 
§4539 14 
§4525 3 
§4542.37 
§4541 21 
54539 97 
§4539 78 
54539 86 
54540 29 
§4541 47 
54541 08 
54539 16 
54538 46 
54537 88 
54537 98 
54537 .36 
§4535 95 
§4534 3 
§4543 49 


0.4 
0.4 
0.7 
0.6 
0.6 
0.6 
0.4 
1.3 
0.75 
1.03 
0.87 
2.01 
1.8 
1.33 
1.96 
3.19 
0.35 
1.26 
—3.53 
~1.78 
—0.16 
0.67 
0.92 
1.41 
—0,44 
-0.8 
3.8 
1.89 
0.51 
-0.1 
2.35 
1.66 

2 

2.07 
0.67 
1.82 
2.17 
1.96 
2.23 
1.66 
—8.8 
—6.71 
—4.78 
-4.6 
—3.37 
— 64,89 
—4.1 
—6.64 
—8.39 
—7.23 
13.01 
— 7.03 
—8.42 
—8.21 
-— 29.05 
~79.55 
-17.9 
-6.6 
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Station 
5360 
5360 
5360 
5360 
5360 
§360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
§380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 


Line 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
5540 
5550 


Total Gradient 


54518.88 —39.03 
54558.74 6.98 
§4558.06 3.6 
§4555.24 1.17 
54524.76 —50.01 
$4569.99 21.32 
§4550.23 1.53 

§4551.3 3.37 
§4548.89 ~0.51 

545S3.2 3.78 
§4523.29 — 28.6 
54548.74 1.98 
54549.95 2.19 
54549.93 1.91 
54550.32 1.51 
54563. 42 16.71 
$4544.12 0.67 
§4548.05 2.44 
54548.48 0.96 
54550.86 2.62 
$4583.93 35.33 
$4544.03 ~3.64 
§4550.19 2.16 
§4552.56 2.5 
54550.67 3.75 
54545.69 1.66 
$4500.52 — 22.98 
54523.55 ~11.78 
54526.74 - 10.37 
§4529.13 —6.03 
54521.73 —14.25 

54505.1 ~25.03 
54510.85 —14.44 
54506.82 —8.3 
54379.67 — 123.05 
54472.45 ~23.55 
54438.44 —33.19 
54502.19 126 
53863.88 — 328.94 
54145.03 —69.78 
$4352.44 —34.64 
54344.93 —-33.17 
§4442.58 ~29.75 
54463.41 —39.62 
§4520.47 -1.25 
54478.44 — 40.82 
54538.59 14.37 
54520.87 -—17.01 

54522.7 —19.16 
§4527.96 14.14 

§4531.2 —13.8 
54566.94 20.01 
$4534.48 ~11.96 
§4535.37 ~11.28 
§4559.08 -4.75 
54694.22 121.83 
§4592.06 33.44 
$4532.13 - 35.28 
$4517.52 — 33.89 
54525.84 — 22.16 
54519.19 — 22.6 
54568.03 6.33 
54899. 83 240.92 
§4626.43 -1.17 
§4527.42 -25.37 
§4522.22 -30.76 
§4546.49 ~2.58 

54533.4 — 16.64 
§4537.03 -— 13.92 

§4537.7 -— 15.42 
§4539.02 —16.64 

54504.8 ~58.91 
§4542.53 — 23.01 
§4547.38 ~20.16 
§4548.77 - 18.53 
§4542.15 —22.1 
$4554.27 —0.94 
§4537.17 -—14.78 
§4534.68 —17.64 
$4534.28 ~18.41 
§4533.97 17.82 
§4512.27 ~ 35.66 

§4536.5 ~12.41 
54537 .04 -13.19 
§4538.52 —13.55 
§4537.55 -17.17 
$4547.57 ~— 4.37 
§4534.66 ~ 16.66 
§4535.95 ~14.75 
§4535.47 - 14.69 
58538.11 —14.25 
54507.93 — 46.32 
§4529.87 -— 19.92 

§4531.1 - 17.69 
§4530.81 ~ 16.53 
$4531.24 ~ 16.33 
§4517.69 ~ 34.67 


Station 
4990 
5000 
5010 
§020 
5030 
5040 
5050 
5060 
5070 
5080 
§090 
§100 
5110 
§120 
5130 
5140 
5150 
5160 
5170 
5180 
5190 
§200 
§210 
§220 
§230 
5240 
5250 
5260 
5270 
5280 
§290 
§300 
§310 
5320 
§330 
§340 
§350 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
§030 
§040 
5050 
§060 
5070 
5080 
§090 
5100 
$110 
§120 
5130 
5140 
6150 
5160 
6170 
$180 
5190 
$200 
$210 
$220 
523 
5240 
5250 
5266 
5270 
§278C 
$29C 
$300 
310 
KI32C 
$330 


Line 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4880 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
4900 
49000 
4900 
4000 
4900 
4900 
ag0c 
4906 
4900 
4906 
4900 
4900 
4900 
4900 
4900 
4920 
4920 
4020 
4020 
4a92Cc 
4920 
492C 
492C¢ 
agec 


Quad 
—0.396 
4.09 
4.792 
3.112 
3.51 
4.09 
4.212 
3.448 
3.57 
3.51 
3.082 
3.022 
0.062 
4.364 
3.448 
3.754 
3.784 
2.656 
3.296 
4.394 
—15.748 
4.914 
~1.16 
-9.98 
~0.274 
6.5 
§.372 
4.302 
1.708 
6.866 
3.968 
3.54 
3.754 
3.936 
3.57 
3.48 
3.448 
4.15 
4.212 
4.426 
4.12 
4.334 
4.12 
3.968 
3.936 
3.936 
3.876 
3.876 
4.028 
4.578 
9.98 
1.098 
5.828 
7.996 
5.432 
4.12 
3.632 
3.326 
0.824 
3.814 
3.876 
3.692 
3.876 
3.632 
3.602 
3.418 
3.724 
3 662 
3.632 
3.602 
3.936 
4.638 
2.686 
5.524 
7.72 
-1.19 
5.218 
4792 
-1.618 
~10712 
—1.312 
4 426 
3.57 
3 48 
3 662 
3.54 
3 48 
3 632 
4548 
4334 
4212 
4.302 
4.272 
3 906 
3 906 
-3 356 
418 


STUDY AREA 41 — TERRAIN CONDUCTIVITY DATA 


In— phase Station 
2.013 5440 
1.853 5450 
4.588 5460 
1.346 5470 
1.304 5480 
1.528 5490 
2.544 5500 
0.376 5510 
0.227 5520 
0.192 5530 
0.117 4850 
1.096 4860 
2.067 4870 
0.139 4880 
0.224 4890 
0.295 4900 
1.982 4910 
0.602 4920 
2.842 4930 
0.279 4940 
0.986 4950 
0.523 4960 

10.715 4970 
0.402 4980 
—0.224 4990 
0.444 5000 
0.536 5270 
0.824 5280 
~ 1.543 5290 
3.897 5300 
0.791 5310 
0.924 5320 
0.665 5330 
0.115 5340 
0.354 5350 
0.249 5360 
0.134 5370 
—0.292 5380 
—0.271 5390 
~0.378 5400 
-0.361 5410 
—0.317 5420 
-0.22 5430 
—0.323 5440 
-0.314 5450 
-0.339 5460 
~0.226 5470 
-0.2 5480 
-0.341 5490 
-0.459 5500 
—0.602 5510 
0.459 5520 
2.017 4850 
8.062 4860 
2.967 4870 
0.63 4880 
0.288 4890 
0.668 4900 
— 1.396 4910 
0.231 4920 
0.455 4930 
0.213 4940 
0.15 4950 
0.396 4960 
0.167 4970 
0.312 4980 
0.156 4990 
0.165 5000 
0.157 §300 
0.275 5310 
0.378 5320 
0.222 5330 
0.236 5340 
0.323 5350 
0.402 5360 
0.012 5370 
0.786 5380 
0.83 5390 

- 1.381 5400 
-10.528 5410 
—3.792 5420 
0.532 5430 
0.332 5440 
0.514 5450 
0.4 5460 
0.334 5470 
0.385 5480 
0.218 5490 
-0.24 5500 
-—0.284 5510 
-0.36 5520 
-0.33 4850 
-0.277 4860 
-0.064 4870 
~0.128 4880 
~0.466 4890 
~0.24 &900 


TABLE 2 

Line Quad 
5060 5.188 
5060 §.158 
5060 4.73 
5060 4.852 
5060 5.004 
5060 5.066 
5060 5.126 
5060 4.882 
5060 4.73 
5060 4.608 
5080 5.372 
5080 5.798 
5080 5.738 
§080 6.226 
5080 6.378 
5080 6.684 
5080 6.408 
5080 6.134 
5080 6.988 
5080 9.337 
5080 10.01 
5080 11.566 
5080 6.47 
5080 6.5 
5080 6.928 
5080 4.914 
5080 6.164 
5080 5.768 
5080 5.798 
5080 6.408 
5080 6.348 
5080 6.378 
5080 7.232 
5080 7.324 
5080 7.142 
5080 7.142 
5080 6.958 
5080 6.652 
5080 6.53 
5080 6.164 
5080 6.378 
5080 6.012 
5080 5.34 
5080 6.378 
5080 6.164 
5080 6.164 
5080 5.95 
5080 6.042 
5080 6.134 
5080 6.042 
5080 5.768 
5080 5.462 
5100 5.28 
5100 5.34 
5100 5.28 
§100 5.86 
5100 5.982 
5100 5.828 
5100 6.408 
5100 6.378 
5100 6.622 
5100 12.38 
5100 8.484 
§100 7.386 
5100 6.408 
5100 6.562 
5100 7.812 
5100 3.968 
5100 6,836 
5100 7.202 
5100 6.866 
5100 6.774 
5100 7.782 
5100 7.476 
5100 7.05 
5100 6.806 
5100 6.744 
5100 6,652 
5100 5.768 
5100 6.866 
5100 6.44 
5100 6.684 
§100 6.744 
5100 6.592 
5100 8.684 
5100 6.562 
5100 6.256 
5100 6.5 
5100 6.562 
5100 6.408 
5100 6.286 
5120 4.516 
5120 4,486 
5120 47 
5120 4.974 
5120 5.218 
5120 5.25 


In— phase 
~0.009 
—0.08 
-0.093 
—0.104 
0.012 
0.003 
~O.11 
—0.068 
—0.038 
0.134 
-0.319 
~0.277 
—0.009 
-0.233 
-—0.189 
—0.191 
-—0.194 
—0.244 
-0.735 
-—0.521 
~- 0.068 
—0.378 
-—0.209 
-—0.183 
—0.113 
-—0.519 
~0.104 
-—0.123 
0.029 
—0,137 
-—0.073 
—0.099 
0.602 
0.031 
~0.053 
— 0.071 
-0.108 
~0.038 
-—0.135 
-—0.042 
—0.084 
0.051 
0.124 
0.001 
-0.033 
-0.027 
—0.137 
—0.126 
~0.104 
-0.093 
-0,134 
~-0.17 
—0.262 
-—0.282 
—0.312 
-0.321 
-0.271 
~0.33 
-0.314 
-~0.255 
—0.321 
1.903 
0.264 

- —0.251 
-0,24 
— 0.268 
-—0,.259 
—-0.529 
-—0.308 
0.152 
0.038 
-—0.055 
-0.288 
~0.183 
-0.203 
-0.172 
~0.071 
-0.213 
-—0.198 
-—0.196 
~0.04 
-0.17 
-0.181 
-—0.165 
0.091 
-—0.148 
-—0.108 
—0.097 
-—0.023 
-0.15 
-—0.033 
~0.29 
-0.152 
~0.189 
-0.214 
-—0.187 
-~0.148 


Station 


5370 
5380 
5390 
5400 
§410 
5420 
§430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
§130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
§230 
5240 
5250 
5260 
5270 
§280 
5290 
§300 
5310 
5320 
5330 
§340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
§430 
§440 
5450 
5460 
5470 
5480 
5490 
§500 
§510 
§520 
5530 
§540 
$550 
4850 
4860 
4870 
4880 


4890 © 


4900 
4910 
4920 
4930 
4940 
4950 
4960 

















Line Quad In-—phase 
5260 ' §.92 —0,244 
5260 6.012 —0.282 
5260 6.196 —0.332 
5260 §.616 -0.26 
5260 6.104 0.17 
5260 6.134 -—0.279 
5260 6.134 —0.295 
5260 6.256 -—0,328 
5260 6.47 —0.345 
5260 6.196 -0.323 
5260 6.53 -0.367 
5260 6.896 —0.398 
§260 7.171 —0.417 
5260 6.226 ~0.349 
5260 6.318 -0,435 
5260 6.408 -0.356 
5260 §.47 -—0.509 
5260 6.562 —0.628 
5260 6.226 -0.67 
5280 4,578 -0.224 
5280 4.608 —0.224 
5280 4.608 —-0.181 
5280 4,578 —0.161 
5280 4,578 —0.148 
5280 4.882 0.09 
5280 4.792 -—0.154 
5280 4.67 -—0.266 
5280 4.792 ~0.253 
5280 4.608 — 0.207 
§280 4.486 -0.249 
5280 4.638 —~0.214 
5280 4.638 —0.154 
5280 4.608 -0.178 
5280 5.158 -0.24 
5280 1.19 ~0.626 
5280 4.608 ~0.236 
5280 4.394 -—0.224 
5280 3.51 —8.918 
5280 §.494 21.676 
5280 3.662 -9.378 
5280 5.798 33.919 
5280 3.936 ~0.112 
5280 4.67 —0.128 
5280 4.456 ~0.13 
5280 4.426 —0.108 
5280 4.578 -—0.04 
5280 4.394 -—0,165 
5280 4.792 ~0.17 
5280 4.73 0.191 
5280 4.73 ~0.137 
5280 5.096 -0.255 
§280 4.548 — 0.253 
5280 4.852 ~0.288 
5280 5.25 —0.121 
5280 5.066 —0.253 
5280 4.882 ~0.205 
§280 4.73 -—0.255 
5280 4.7 - 0.284 
5280 4.974 —0.305 
5280 5.066 -0.27 
5280 §.25 -0.35 
§280 5.554 —0.259 
5280 5.89 ~0.338 
5280 5.402 ~0.246 
5280 4.852 —0.04 
5280 4.822 0.031 
5280 5.066 —~0.128 
5280 5.706 —- 0.282 
5280 5.92 —0.316 
5280 5.584 -0.22 
§280 5.616 ~ 0.358 
5280 5.494 -—0.308 
§280 §.554 ~— 0.367 
5280 5.676 -—0.319 
5280 5.768 -0.308 
5280 6.012 —0.185 
5280 6.196 -0.251 
5280 6.348 ~0.297 
5280 6.622 -0.356 
§280 6.774 —0.358 
§280 6.5 -—0.292 
5280 5.86 ~ 0.051 
5280 5.86 ~- 0.082 
5280 5.982 -0.273 
5280 6.378 —- 0.398 
5300 4.608 —0.145 
5300 4.578 ~O.181 
5300 4.73 —0.141 
§300 4.638 ~0.123 
§300 4.638 —0.134 
§300 4.578 ~ 0.202 
5300 4.426 ~0.2 
5300 4.67 -0.18 
§300 4,334 —0.303 
5300 4.272 ~0.316 
5300 4.456 ~0.341 
5300 4.242 -0.128 











a llr ars i ag, 


eR ES rel a 


Station 
4940 
4950 
4960 
4970 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
§110 
5120 
5130 
§140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
5230 
§240 
5250 
§260 
5270 
5280 
§290 
5300 
5310 
§320 
5330 
5340 
5350 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
§100 
5110 
5120 
§130 
5140 
5150 
5160 
5170 
§180 
5190 
5200 
5210 
§220 
5230 
§240 
5250 
5260 
§270 
§280 
5290 
§300 
5310 
§320 
5330 
5340 
§350 
4850 
4860 
4870 
4880 
4890 


Line 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4920 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4940 
4960 
4960 
4960 
4960 
4960 


Quad 
3.936 
3.662 
4.18 
5.066 
10.284 
3.692 
3.418 
4.242 
3.876 
3.724 
4.028 
4.212 
4.028 
3.602 
3.876 
3.57 
3.022 
3.204 
3.418 
3.388 
3.052 
3.724 
3.57 
3.112 
—2.198 
~4.974 
3.724 
2.808 
1.618 
3.296 
3.814 
3.632 
4.028 
3.602 
4.09 
4.15 
4.058 
3.814 
3.54 
3.448 
3.448 
4.456 
4.212 
4.242 
4.058 
4.09 
3.296 
3.662 
1.862 
3.57 
3.968 
3.968 
4.212 
5.158 
0.976 
§.218 
-2.746 
13.062 
5.036 
4.334 
4.426 
4.302 
4.334 
3.906 
3.936 
3.998 
3.692 
3.784 
3.51 
3.54 
4.578 
3.326 
1.862 
3.632 
3.692 
5.31 
1.434 
3.754 
2.41 
3.48 
3.296 
3.968 
4.73 
4.058 
4.364 
-6.042 
3.234 
4.028 
3.814 
3.754 
3.418 
3.602 
3.876 
4.028 
4.028 
4.15 
3.692 


In—phase 
~0.275 
-0.145 
-0.018 
—0.211 

0.409 
0.2 
0.571 
0.56 
0.181 
0.102 
0.093 
0.108 
0.047 
0.31. 
0.17 
0.078 
0.271 
0.352 
0.292 
0.367 
0.595 
0.652 
0.69 
0.738 
-3.024 
-4.159 
0.562 
0.705 
— 1.052 
0.058 
0.663 
1.378 
0.632 
0.121 
0.633 
0.442 
0.817 
0.501 
0.235 
0.349 
0.124 
-0.181 
-0.209 
—0.226 
~0.288 
-0.154 
—0.444 
-0.102 
—0.804 
-0.382 
—0.209 
-0.264 
—0.244 
—0.286 
0.159 
0.354 
~7.551 
17.126 
0.196 
0.038 
0.068 
0.181 
0.113 
0.068 
0.251 
0.248 
0.238 
0.205 
0.323 
0.336 
0.867 
1.267 
1.944 
0.409 
1.477 
1.315 
0.35 
1.591 
1.186 
1.809 
1.317 
0.997 
0.624 
1.809 
0.303 
— 10.583 
0.336 
0.068 
0.148 
0.17 
0.486 
0.26 
-0.123 
-0.139 
-0.209 
~0.249 
-0.161 


Station 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5300 
§310 
§320 
5330 
5340 
5350 
5360 
§370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
§480 
5490 
§500 
§510 
§520 
§530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
§000 
§300 
§310 
§320 
5330 
5340 
§350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
§440 
§450 
5460 
§470 
5480 
5490 
5500 
5510 
5520 
§530 
§540 
§550 
4850 
4860 
4870 
4880 
4800 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
§000 
§290 
5300 
§310 


TABLE 2 
STUDY AREA 41 — TERRAIN CONDUCTIVITY DATA 


Line Quad In-—phase 
5120 5.676 —0.181 
5120 5.89 —0.218 
5120 6.042 ~0.202 
5120 6.5 ~0.161 
5120 6.744 -0.211 
5120 6.622 -—0.236 
5120 6.714 —0.271 
5120 6.5 —0.288 
5120 7.72 —0.194 
5120 3.906 -0.121 
5120 7.11 ~0.321 
5120 7.324 —0.194 
5120 7.202 ~0.308 
5120 7.11 -0.233 
5120 6.836 -0.319 
5120 6.866 —0.297 
5120 7.294 -0.345 
5120 6.684 -0.33 
5120 6.714 -0.271 
5120 7.11 ~0.216 
5120 7.232 -0.341 
5120 7.354 —0.286 
5120 7.69 -0.297 
5120 7.05 -0.305 
5120 7.568 -0.213 
5120 7.598 ~0.264 
5120 7.142 ~0.224 
5120 6.714 —0.299 
5120 6.806 ~0.251 
5120 6.774 —0.288 
5120 6.562 —0.268 
5120 6.744 -0.268 
5120 6.5 -0.172 
5120 6.318 ~0.104 
5120 6.226 —0.259 
5120 5.86 —0.2 
5140 4.67 -0.189 
5140 4.486 —0.293 
5140 4.73 —0.382 
5140 4.76 ~0.356 
5140 4.394 -0.275 
5140 5.188 ~0.323 
5140 5.738 —0.218 
5140 5.982 -0.213 
5140 5.798 -0.295 
5140 6.378 —0.259 
5140 6.47 -~0.345 
5140 6.47 —0.327 
5140 6.196 -0.38 
5140 5.95 —0.29 
5140 6.47 -0.317 
5140 3.846 ~0.189 
5140 6.866 -0.194 
5140 7.294 -0.192 
5140 6.774 ~0.211 
5140 7.416 —0.282 
5140 7.05 —0.227 
5140 7.08 ~0.227 
5140 7.416 -0.297 
5140 6.684 ~0.306 
5140 6.988 —0.259 
5140 6.256 0.203 
5140 7.171 -0.293 
5140 7.538 ~0.273 
5140 8.148 — 0.238 
5140 8.178 -0.253 
5140 8.88 -0.29 
5140 7.782 -0.33 
5140 7.598 -0.2866 
5140 7.171 -0.259 
5140 6.348 0.084 
5140 6.806 ~0.257 
5140 6.348 -0.191 
5140 6.134 - 0.236 
5140 5.89 -0.214 
5140 5.31 ~0.169 
5140 5.372 -0.174 
5140 5.096 -0.222 
5180 4.67 ~0.191 
51680 3.906 -0.053 
5160 4.792 -0.214 
5160 4.882 -0.6 
5160 3.234 -0.369 
5160 4.488 ~ 4.36 
5160 6.012 ~0.022 
5160 5.462 -0.238 
5160 5.34 -0.198 
5160 5.798 -0.137 
5160 5.738 -0.229 
5160 5.432 -0.209 
5160 5,432 ~0.233 
5160 5.462 -0.233 
5160 6.44 -0.224 
5160 3.388 ~0.211 
5160 7.264 0.137 
5180 6.866 -0.185 
5160 6.47 ~0.286 


Station 


4970 
4980 
4990 
5000 
§000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
§110 
5120 
5130 
§140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
§230 
5240 
5250 
5260 
5270 
$280 
§290 
5300 
§310 
5320 
5330 
§340 
5350 
5360 
§370 
§380 
5390 
§400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
§500 
5510 
5520 
§530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
$010 
5020 
5030 
5040 
5050 
S060 
5070 
5080 
5090 
§100 
5110 
$120 
5130 
5140 
§150 
5180 
5170 
5180 
5190 
5200 
5210 





Line 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
5300 
§300 
5300 
5300 
5300 
5300 
5300 
5320 
5320 
5320 
5320 
5320 
5320 
5320 
5320 
5320 
5320 
5320 
5320 
5320 
5320 
§320 
$320 
5320 
5320 
§320 
§320 
5320 
5320 
5320 
$320 
5320 
§320 
$320 
5320 
§320 
§320 
§320 
5320 
5320 
5320 
5320 
$320 
§320 


Quad 
3.662 
4.364 
4.792 
3.418 
3.632 
4.456 
4.272 

4.15 
3.998 
3.998 

4.15 
4,548 
4.242 
4.426 
4.028 
3.998 
4.302 
4.608 

4.76 
4.486 
4.548 

4.548 
4.944 
4.974 
§.218 
§.402 
4.974 
4.456 
4.364 

4.73 
4,638 
4.914 
5.126 
4.944 
5.218 
5.432 
5.402 
5.462 
5.554 
5.798 
5.738 
5.768 

4.578 
4.394 
4.914 
5.462 
5.096 
§.616 
§.738 
6.378 
6.256 
6 806 
6.866 

6 44 
6.592 
6 47 
5.95 
§.92 
5 096 
473 
4608 
4578 
4638 
4638 
4 486 
4456 
4 486 

4212 
2 656 
1 434 
44334 
3 448 

2 06 

4212 
3 448 
§ $24 

409 

412 

418 

412 
4212 

534 
6 652 
6 226 
4272 
a 344 
4 426 
4 364 
4 448 
& 456 
4 548 
4792 

46? 

47 

46? 
4 42¢ 
4 364 


In— phase 
0.222 
~0.279 
0.003 
-0.349 
-0.531 
—0.172 
~0.205 
—0.268 
—0.369 
~0.281 
—0.157 
—0.231 
~0.207 
-0.227 
—-0.185 
—0.259 
~0.218 
-0.139 
-0.301 
—0.249 
~0.251 
~0.264 
~0.299 
-0.338 
-0.391 
—-0.466 
-—0.235 
—-0.141 
—0.082 
~0.108 
-—0.384 
~0.426 
~0.44 
-—0.464 
-0.424 
~0.367 
~0.461 
—-0.435 
-0.393 
~0.393 
- 0.463 
~0.492 
~0.266 
-0.029 
-0.352 
-0.446 
—0.402 
-0.497 
-0.35 
-0.277 
~0.328 
-0.341 
~0.341 
-0.2 
-0.194 
- 0.233 
-0 132 
~0.154 
-0 115 
-~0.226 
~O174 
-0 255 
-0277 
-0 255 
-0 303 
-O11 
-0 213 : 
~O 147 | 
-0143! 
-1 344 
~0 108 ! 
0 068 | 
0112 | 
pate 
-0 051 
~0 224} 
-0231 | 
-O0 161 | 
~0 167 
-0 235 ! 
-0 203 | 
-~0 477 | 
-~3 888 
0 568 | 
~0 222: 
~0 275 | 
-013! 
~0 202 | 
~0 549 | 
~0 248 
-6 354 | 
~O 295 | 
-0 323. 
-O314— 
-0 319 
-0 264 
- 0 37 


Station 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
§450 


Line Quad 
4960 3.662 
4960 3.052 
4960 3.144 
4960 3.724 
4960 3.876 
4960 4.058 
4960 4.12 
4960 5.524 
4960 0.916 
4960 4,426 
4960 1.862 
4960 2.38 
4960 —0.916 
4960 4.364 
4960 4.212 
4960 3.662 
4960 3.022 
4960 4.73 
4960 4.09 
4960 4.15 
4960 4.15 
4960 3.692 
4960 3.724 
4960 3.204 
4960 2.808 
4960 3.418 
4960 4,76 
4960 5.126 
4960 4.792 
4960 4.028 
4960 0.794 
4960 —6.042 
4960 — 4,058 
4960 — 1.892 
4960 2.778 
4960 1.954 
4960 3.144 
4960 0.732 
4960 —7.08 
4960 —-31.158 
4960 1.74 
4960 4.15 
4960 4.212 
4960 3.692 
4960 3.846 
4960 3.724 
4960 3.724 
4960 3.754 
4960 3.724 
4960 3.54 
4960 3.662 
4960 3.57 
4960 3.51 
4960 3.632 
4960 3.692 
4960 3.632 
4960 3.266 
4960 3.724 
4960 3.724 
4960 3.602 
4960 3.57 
4960 3.54 
4960 3.754 
4980 4.302 
4980 4.12 
4980 4.09 
4980 3,968 
4980 4.09 
4980 3.876 
4980 3.448 
4960 3.998 
4980 3.326 
4980 3.998 
4980 3.846 
4980 4.058 
4980 1.708 
4980 4.334 
4980 3.998 
4980 4.334 
4980 4.426 
4980 4.212 
4980 4.302 
4980 3.998 
4980 3.906 
4980 4.272 
4980 4.272 
4980 4.272 
4980 4.058 
4980 4.12 
4980 3.936 
4980 4.028 
4980 3.936 
4980 3.876 
4980 3.754 
4980 3.784 
4980 3.57 
4980 3.936 


STUDY AREA 41 — TERRAIN CONDUCTIVITY DATA 


In—phase 
0.135 
~ 1.896 
0.244 
0.407 
—0.095 
~0.279 
—0.242 
—0.347 
0.277 
0.24 
—1.973 
—0.452 
-0.176 
0.119 
0.003 
0.187 
0.43 
0.488 
0.189 
0.189 
0.143 
0.299 
0.226 
0.226 
0.608 
0.481 
0.474 
0.591 
1.186 
0.953 
-0.457 
— 4,305 
—3.869 
-0.187 
-—0.029 
0.123 
0.319 
—0.124 
-9.275 
—~ 24.996 
—1.694 
0.099 
—0.027 
0.248 
0.044 
0.099 
—0.003 
0.023 
0.001 
0.26 
0.27 
0.547 
0.11 
0.123 
0.187 
0.224 
0.082 
0.009 
0.007 
-0.018 
0.04 
0.016 
0.003 
~0.338 
~0.339 
-0.36 
-0.321 
-0.251 
-0.203 
~0.06 
-0.099 
- 0.266 
-0.244 
-0.312 
~0.38 
-0.503 
1.238 
0.005 
0.038 
0.848 
0.102 
0.126 
0.06 
-0.042 
0 001 
-—0.005 
0.301 
0.02 
0.123 
0.102 
0.154 
0.222 
0.194 
-0.009 
-0.012 
~0.044 
0.042 


Station 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
§400 
5410 
§420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4g60 
4970 
4980 
4990 
5000 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
§510 
§520 
5530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4ot0 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
§240 
5250 
§260 
§270 
5280 
5290 
5300 
5310 
5320 
$330 
§340 
§350 
5360 


TABLE 2 

Line Quad In-—phase 
5160 6.774 —0.316 
5160 6.318 —0.264 
§160 6.47 —0.255 
5160 ' 6.592 ~0.218 
§160 6.806 —0.295 
5160 6.47 -~0.308 
5160 6.896 ~0.273 
5160 7.202 ~0.248 
5160 7.11 -—0.218 
5160 6.896 —0.051 
§160 7.568 -—0.22 
5160 8.665 ~0.15 
5160 7.874 —0.124 
5160 7.69 -—0.347 
5160 4.974 0.095 
5160 7.324 -0.117 
5160 6.684 —0.023 
5160 6.318 -0.073 
5160 6.256 -0.172 
5160 §.706 -—0.062 
5160 3.082 ~0.101 
5160 4.456 0.097 
5160 4.364 0.08 
5160 4.516 0.045 
5180 4.76 -—0.255 
5180 4.822 —0.172 
§180 4.76 -0.191 
5180 4.822 —0.176 
5180 6.134 0.266 
§180 5.616 —0.148 
5180 4,882 ~-0.211 
5180 5.066 —0.159 
5180 5.218 —0.238 
5180 4.974 —0.248 
5180 5.188 —0.159 
5180 5.158 ~0.134 
5180 4.974 ~0.117 
5180 5.066 -—0.251 
5180 5.402 ~0.27 
5180 2.532 0.183 
5180 7.142 -0.36 
5180 7.264 -0.251 
5180 6.44 -0.344 
5180 6.562 —-0.242 
5180 6.226 ~0.343 
§180 5.86 -—0.376 
5180 6.196 ~0,295 
5180 6.164 -0.273 
5180 6.164 -0.341 
5180 6.104 —0.323 
5180 6.408 -0.31 
5180 6.408 -0.328 
5180 6.896 ~0.365 
51B0 7.142 ~0.325 
5180 7.294 -—0.343 
5180 7.568 ~ 0.282 
5180 6.958 -—0.373 
§186 6.928 -0.33 
5180 6.836 -0.339 
5180 6.806 -0.402 
5180 6.836 -—0.393 
5180 6.928 -—0.42 
5180 6.256 -0.308 
5180 5.462 —-0.174 
5180 4.516 -0.216 
§180 4.18 ~0.279 
5180 3.388 -0.209 
5180 3.662 ~0.26 
5200 4.638 -0.077 
§200 4.792 -0.183 
§200 4.548 ~0.163 
§200 5.004 -~0.233 
§200 §.34 -—0.121 
5200 5.372 -0.187 
5200 5.096 -0.178 
5200 5.218 -0.121 
§200 5.096 ~0.198 
$200 4.974 -0.18 
5200 5.096 -0.15 
5200 4.852 ~0.132 
5200 4.76 ~0 251 
§200 47 ~0O 137 
§200 5.92 ~0.09 
5200 2.472 - 1.036 
5200 7.142 -0.327 
5200 7.02 ~0 305 
5200 6.896 -0.244 
5200 7.204 -0.31 
5200 6.714 -0.242 
§200 6.012 -0.207 
5200 6.072 - 0.308 
5200 6.104 ~0.097 
5200 5.706 -0.338 
5200 5.95 ~0.31 
5200 6 042 ~0.22 
5200 5.982 0.723 
5200 5.92 ~0.273 


Station 
5220 
§230 
§240 
5250 
§260 
5270 
5280 
5290 
5300 
5310 
§320 
5330 
§340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
§430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
§530 
§540 
§550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
§020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
§130 
5140 
5150 
5160 
5170 
5180 
§190 
5200 
5210 
5220 
5230 
§240 
5250 
§260 
5270 
5280 
§290 
5300 
§310 
§320 
5330 
5340 
5350 
5360 
§370 
5380 
5390 


5400 © 


5410 
5420 
5430 
5440 
5450 
5460 
§470 















Line Quad In-—phase 
5320 4.822 ~0.3927 
5320 4.852 -0.341 
§320 4.914 -—0.435 
5320 4.914 -—0.463 
5320 5.036 ~0.446 
5320 5.34 0.459 
5320 4,73 — 0.029 
5320 5.738 —0.022 
5320 4.914 —0,238 
5320 5.126 —0.338 
5320 5.004 -0.24 
§320 5.34 -—0.231 
5320 4.914 —0.295 
5320 4.822 -0.35 
5320 5.066 —0.176 
5320 4.974 —0.084 
§320 4.76 0.034 
5320 4,486 —0.231 
§320 4,302 —-0.191 
5320 4.394 -~-0.049 
§320 4.792 ~0.141 
§320 4,548 -0.13 
§320 4.486 -—0.172 
5320 4.18 0.126 
§320 4.516 0.112 
§320 4.944 —0.106 
5320 5.31 -0.056 
5320 5.402 -—0.104 
5320 5.554 —0.174 
5320 5,432 ~0.154 
§320 5.25 ~0.194 
§320 4.882 —0.029 
5320 4.73 -0.095 
5320 4.638 ~0.147 
§340 4.334 —- 0.266 
5340 4.486 -—0.231 
§340 4.456 -—0,249 
5340 4.516 ~0.277 
5340 4.302 —0.249 
§340 4.578 -—0.196 
5340 4.334 —0.264 
5340 4.364 ~0.154 
5340 4.242 —0.17 
5340 4.12 —0.17 
5340 4.15 —0.11 
5340 4.242 —0.128 
5340 4.7 —1.131 
5340 — 22,308 —7.019 
5340 5.524 -1.515 
5340 3.784 0.216 
§340 4.18 -—0.11 
5340 4.09 -0.069 
5340 4.12 ~0.154 
5340 4.212 —0.115 
§340 4.18 -—0.128 
5340 4.15 -0.198 
5340 4,334 ~0.169 
5340 4.364 —0.172 
5340 4.516 —-0.288 
§340 4.426 -0.156 
5340 4.578 ~0.229 
5340 4.578 ~0.216 
5340 4.882 -— 0.226 
5340 5.036 ~ 0.286 
5340 5.036 -0.253 
§340 4.822 -0.226 
5340 4.608 -0.27 
5340 4.882 -0.281 
5340 4.608 ~0.301 
5340 4.87 -0.091 
§340 4.394 -0.034 
5340 5.218 0.045 
5340 4.516 -0.08 
5340 4.272 ~0.157 
5340 4.058 -0.156 
5340 4.028 -0.08 
5340 3.936 ~0.101 
§340 4.212 -—0.058 
§340 4.212 -0.049 
5340 4.272 0.121 
5340 4.212 -0.011 
§340 4.76 0.224 
§340 4.638 0.124 
5340 4.516 0.319 
§340 4.8608 0.203 
5340 4.212 0.121 
5340 4.058 0.275 
5340 4.334 0.023 
5340 4.364 0.11 
5340 4.12 0.005 
5340 4.15 -0.08 
5340 4.058 -0.104 
5340 4.212 0.029 
5340 4.456 -0.053 
5340 4.302 —0.077 
§340 4.7 -0.113 
§340 4.486 ~0.152 








Station 


5460 
5470 
5480 
5490 
5500 
5510 
5520 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
§250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
§370 
5380 
5390 
5400 
5410 
§420 
5430 
5440 
§450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
5300 
§310 
$320 
§330 
5340 
5350 
5360 
§370 
5380 
5390 
5400 
$410 
$420 
§430 
5440 
§450 
5460 
$470 
5480 
5490 
§500 
5510 
5520 
4850 
4860 
4870 
4850 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 





Line Quad In-—phase 
4980 3.448 -0.077 
4980 3.754 0.02 
4980 3.448 0.157 
4980 3.602 0.567 
4980 3.54 0.049 
4980 3.418 0.014 
4980 3.51 0.069 
5000 5.25 -0.26 
5000 5,462 —0.187 
5000 4.67 —0.137 
5000 4,608 -0.209 
5000 4,334 -0.198 
5000 4,426 -0.249 
5000 4.456 —0.24 
5000 3.602 -0.292 
5000 3.57 -0.376 
5000 4.18 -0.22 
5000 4.914 -0.349 
5000 4.272 —0.229 
5000 0.092 -0.782 
5000 4.516 -0.034 
5000 4.516 -0.06 
5000 5.066 -0.071 
5000 4.792 —0.033 
5000 4.974 ~0.023 
5000 4.7 ~0.068 
5000 4.914 ~0.078 
5000 4.914 -0.005 
5000 4.882 -0.047 
5000 5.066 ~0.029 
5000 5.31 -0.005 
5000 5.25 -0.023 
5000 4.914 -0.036 
5000 4.7 -0.051 
5000 5.004 0.025 
5000 4,426 —0.038 
5000 4.364 -0.012 
5000 4.426 -0.068 
5000 4.15 0.007 
5000 4.272 0.008 
5000 4.212 ~0.036 
5000 3.998 -0.034 
5000 4.028 -0.038 
5000 3.692 —0.029 
5000 3.57 -0.033 
5000 3.632 0.011 
5000 3.632 -0.023 
5000 3.326 -0.025 
5020 6.47 -0.236 
5020 6.012 -0.169 
5020 5.828 -0.198 
5020 5.768 ~0.137 
5020 5.31 -0.202 
5020 4.974 —0.145 
5020 4.944 -0.126 
5020 3.968 -0.148 
5020 5.188 -0.139 
5020 5.126 -0.128 
5020 5.096 -0.189 
5020 5.34 ~0.147 
5020 6 104 -0.132 
5020 2 502 -0.226 
5020 5.218 0.045 
$020 5.28 -0.031 
5020 5 432 0.112 
5020 5.066 ~0.06 
$020 § 462 0.097 
5020 5 584 0.016 
5020 5 706 -0.141 
5020 5.006 ~0.108 
$020 4944 - 0.036 
$020 § 372 -0.091 
5020 § 432 ~0.13 
5020 4852 0.033 
$020 4 7092 -0 185 
5020 4974 0.531 
$020 4 456 0.009 
$020 4456 0.003 
$020 4 456 ~0.13 
$020 4548 ~0.08 
$020 3 968 -0 104 
$020 418 ~0.045 
6020 3 908 0.005 
$020 4 058 015 
$020 3 906 —0.084 
$040 7 508 ~0.301 
5040 7 02 -0.235 
$0.40 & 299 -0.332 
5040 6 44 -0.317 
$040 6714 ~0 273 
$040 5 798 ~0.251 
5040 5 462 ~0.229 
$040 4g14 -0.396 
$040 5 768 ~0 185 
5040 5 646 ~0 218 
5040 6 256 ~0.325 
$040 6 684 -0218 


ss jcimarron eri sneer PPP i<j cma mee = rf ee er 





Station 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 


TABLE 2 
STUDY AREA 41 — TERRAIN CONDUCTIVITY DATA 





Line Quad In-—phase 
5200 6.072 —0.178 
5200 6.226 -0.319 
5200 6.072 —0.292 
5200 6.134 ~0.286 
5200 6.622 -0.262 
5200 7.05 -0.034 
5200 6.714 0.317 
5200 6.47 —0.284 
5200 6.562 —0.202 
5200 6.408 ~0.238 
5200 6.378 ~0.2 
5200 6.684 —0.191 
5200 6.348 -0.203 
5200 6.072 -0.196 
5200 5.432 -0.316 
5200 4.394 -0,.301 
5200 4.272 -0.24 
5200 4.058 -0.26 
5200 4.18 -0.235 
5220 4,608 —0.174 
5220 4.608 -0.22 
5220 4.792 -0.31 
5220 4.882 ~0.352 
5220 5.126 —0.271 
5220 4.974 —0.141 
5220 4.882 -0.095 
5220 5.158 -—0.242 
5220 4.73 —0.178 
5220 4.73 ~0.235 
5220 4.67 -0.194 
5220 4.67 ~0.214 
5220 4.578 —0.145 
5220 4.67 -0.286 
5220 5.126 -0.343 
5220 2.656 -0.169 
5220 6.958 -0.292 
5220 7.171 —0.268 
5220 6.896 ~0.358 
5220 6.196 ~0.281 
5220 5.92 -0.354 
5220 6.012 -0.393 
5220 5.402 —0.314 
5220 5.706 ~—0.075 
5220 5.616 -0.26 
5220 5.876 —0.299 
5220 5.554 —0.281 
5220 5.462 -0.218 
5220 5.86 -0.207 
5220 5.768 —0.295 
5220 5.86 —0.292 
5220 5.768 ~0.292 
5220 6.012 —0.306 
5220 6.286 -0.286 
5220 5.706 ~0.51 
5220 5.86 -0.426 
5220 6.196 —0.26 
5220 6.226 -0.282 
5220 6.286 ~0.249 
5220 6.256 -0.088 
5220 6.318 ~0.148 
5220 6.196 -0.235 
5220 6.072 -0.284 
5220 5.402 -0.31 
5220 5.218 -0.209 
5220 4.67 ~0.156 
5220 4.456 -0.189 
5220 4.364 -0.264 
5240 4.792 -0.198 
5240 4.73 -0.22 
5240 4.364 0.033 
5240 4.882 -0.119 
5240 4.76 0.244 
5240 5.004 -0.22 
5240 5.004 -0.159 
5240 4.822 ~0.132 
5240 4.548 —0.023 
5240 4.73 0.086 
5240 4.7 - 0.082 
5240 4.578 -0.194 
5240 4.578 ~0.135 
5240 4.578 -0.174 
5240 4.914 -0.338 
5240 2.35 -0.791 
5240 6.134 —0.266 
5240 6.408 -0.178 
5240 6.562 ~0.181 
5240 6.012 -0.236 
5240 5.828 -0.242 
5240 6.012 -0.231 
5240 5.706 -0.24 
5240 5.646 -0.216 
5240 5.554 -0.08 
5240 5.462 ~0.13 
5240 5.158 0.196 
5240 5.372 —0.226 
5240 5.462 ~0.35 
5240 5.372 ~0.312 


Station 
5480 
5490 
5500 
5510 
5520 
5530 
5540 
§550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
5540 
5550 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 


4950 © 


4960 
4970 
4980 
4990 
5000 
5010 
5020 


Line 
5340 
5340 
5340 
5340 
5340 
5340 
5340 
5340 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5360 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 
5380 


Quad 
4.456 
4.608 
4.87 
4.578 
4.486 
4.334 
4.242 
3.936 
5.31 
4.914 
6.318 
12.39 
6.836 
9.644 
5.34 
4.516 
4.394 
5.798 
4.15 
4.76 
5.706 
8.24 
5.706 
3.51 
4.486 
4.548 
4.394 
4.516 
5.738 
3.54 
5.372 
9.4 
5.706 
4.944 
4,364 
4.394 
4.548 
4.456 
8.148 
9.46 
4.028 
4.548 
4.608 
2.38 
4.15 
3.876 
3.906 
4.18 
1.098 
3.632 
3.754 
3.662 
3.846 
3.968 
3.784 
3.906 
4.058 
3.876 
4.09 
4,302 
4.12 
3.754 
4.15 
4.15 
3.968 
4.058 
4.302 
4.272 
4.394 
4,334 
4.242 
4.394 
4.518 
4.242 
4.302 
4.028 
3.846 
3.846 
3.754 
4.302 
4.272 
4.272 
4.09 
4.242 
4.18 
4.242 
4.302 
3.968 
4.334 
4.028 
3.936 
4.15 
4.058 
4.334 
4.212 
4.212 

3.51 


In—phase 
—0.124 
—0.027 
-0.115 
-0.091 

~0.08 
-0.005 
~0.029 
-0.176 
-0.108 
~0.145 
0.068 
1.839 
0.001 
0.615 
0.284 
-0.115 
-0.012 
-0.474 
-0.218 
~0.099 
0.06 
0.11 
0.2713 
-0.611 
—0.126 
—0.093 
—0.198 
-0.227 
-0.235 
~0.049 
-0.286 
-0.415 
~0.275 
-0.244 
-0.101 
-0.207 
~0.058 
-0.226 
1.012 
1.282 
—0.255 
-0.159 
-0.139 
-0.268 
-0.075 
-0.192 
—0.088 
—0.246 
0.788 
-0.147 
-0.038 
-0.005 
~0.124 
-0.058 
~0.064 
0.047 
0.014 
0.023 
~0.08 
0.123 
0.058 
0.025 
-0.012 
-0.064 
0.167 
-0.08 
-0.09 
0.036 
~0.216 
-0.047 
~0.007 
0 
-0.007 
0.088 
~0.058 
0.044 
0.053 
0.156 
0.077 
-0.001 
0.014 
0.044 
0.018 
-0.023 
0.093 
-0.012 
~0,025 
0.049 
0.588 
0.15 
0.038 
0.214 
0.729 
-0.011 
-0.213 
-0.058 
0.104 





TABLE 2 
STUDY AREA 41 — TERRAIN CONDUCTIVITY DATA 


























































Station Line Quad In-—phase Station Line Quad In-phase Station Line Quad In-—phase 
5350 5240 5.86 —0.159 5030 5380 3.418 —0.062 
5360 5240 5.706 —0.227 5040 5380 4.364 ~0.143 
5370 5240 5.92 —0.222 5050 5380 4.334 -0.047 
5380 5240 5.89 — 0.281 5060 5380 4.18 —0.036 
5390 5240 6.072 —0.202 5070 5380 4.15 —0.056 
5400 5240 5.706 -0.211 5080 5380 4.15 —0.086 
5410 5240 6.134 -0.051 5090 5380 4.12 —0.084 
5420 5240 5.31 —0.317 5100 5380 4.058 —0.071 
5430 5240 6.47 -0.185 5110 5380 4.334 —0.051 
5440 5240 6.164 —-0,095 5120 5380 4.334 0 
5450 5240 6.042 —0.281 5130 5380 4.456 -0.277 
5460 5240 6.134 -0.273 5140 5380 4.456 0.042 
5470 5240 6.286 ~-0.249 5150 5380 4.334 0.314 
5480 5240 6.592 -0.178 5160 5380 3.876 -0.141 
5490 5240 6.47 -0.172 5170 5380 4,394 0.047 
5500 5240 5.95 —0,187 5180 5380 4.058 0.064 
5510 5240 5.524 —0.246 5190 5380 4.15 0.047 
5520 5240 5.584 —0.282 5200 5380 4,486 0.303 
5530 5240 5.432 —0.249 5210 5380 2.746 0.034 
5540 5240 5.158 ~0,36 5220 5380 3.632 . -0.071 
5550 5240 5.004 -0.253 5230 5380 3.356 0.027 
4850 5260 4.852 —0.08 5240 5380 3.326 -0.091 
4860 5260 4.578 —0.169 5250 5380 3.784 —0.108 
4870 5260 4.73 ~-0.231 5260 5380 3.632 ~0.016 
4880 5260 4.882 ~0,246 5270 5380 3.448 0.018 
4890 5260 4.548 - 0.284 5280 5380 3.632 0.005 
4900 5260 4,882 —0.102 5290 5380 3.54 0.207 
4910 5260 4.486 — 0.082 5300 5380 3.692 ~0.058 
4920 5260 4.608 ) 5310 5380 3.662 ~0.02 
4930 5260 4.456 -0.231 5320 5380 3.51 -0.108 
4940 5260 4.974 0.112 5330 5380 3.632 -0.012 
4950 5260 5.218 -0.042 5340 5380 3.57 —0.077 
4960 5260 4.67 -0.139 5350 5380 3.51 -0.022 
4970 5260 4.578 —0.281 5360 5380 3.448 0.049 
4980 5260 4.578 —0.222 5370 5380 3.448 0.011 
4990 5260 6.072 —0.242 5380 5380 3.724 -0.112 
5000 5260 1.464 —0.521 5390 5380 3.724 ~0.031 
5200 5260 5.86 -0.169 5400 5380 3.754 -0.034 
5210 5260 6.072 -0.216 5410 5380 3.936 -0.069 
5220 5260 6.072 —0.264 5420 5380 3.784 -—0.073 
5230 5260 5.92 -0.24 5430 5380 4.18 ~—0.075 
5240 5260 5.584 — 0.238 5440 5380 4.15 -0.095 
5250 5260 5.738 —0.281 5450 5380 4.18 -0.11 
5260 5260 5.494 —0.22 5460 5380 4.242 -0.022 
5270 5260 5.524 -0.246 5470 5380 4.364 -0.069 
5280 5260 5.004 -0.093 5480 5380 4.18 —0.038 
5290 5260 5.004 -0,209 5490 5380 4.028 -0.055 é 
5300 5260 5.554 —0.172 5500 5380 3.814 -—0.128 
5310 5260 5.402 —0.194 5510 5380 3.876 -0.139 
5320 5260 5.768 -0.101 5520 5380 3.418 te) 
5330 5260 5.676 -0.06 5530 5380 3.356 -0.058 
5340 5260 5.676 -0.297 5540 5380 3.296 0.005 

~0.341 5550 5380 1.832 ~-0.22 







—0.191 
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WELL DEVELOPMENT RECORDS 




















WELL DEVELOPMENT RECORD 
Project No. 


Project: Well Installation Date: 
tort PDoyens | 070S3.14 
Client: Well Development Date: Logged by: Checked by: 
EC GW as © Ba SH 
Well/Site |.D.: ‘Weather: Start Data: Finish Date: 
M-FGu-O2C Clovay 28 ab, Gorr np 07JAY 


ys Waal 
Initial Water Level (ft): ml 7), TF A 


Start Time: Finish Time: 
lOzZe DA\O 
Water Level during Initial Pumping/Purging (ft): 





Water Level at Termination of Pumping/Purging (ft): 
Pipe ZG, ho PID? (e335 wares (FAT Raman 
TIME TEMP. pH Conductivity Pumping Rate 
Depth—p Bottenr f well = B) STOR galimin) 


Tora cae veaveo = Qi) | 
BEGINNING OF WELL DEVELOPMENT asta tiie sy ease cee ae ee 


EEE NE Er er 





MIDDLE OF WELL DEVELOPMENT 


END OF WELL DEVELOPMENT 


Well sh]! Wot water alter GO mwmts WELL Does NoT DRY _v Pp. 














OTAL 
NOTES: pac Time Do temp COND PH Redox TYEE 
Pompina coke: WW /4 1030 & Ww.S out 7.5) O24 Ver ¥ 
Sep Ssel / sur }t¥S GO ye I OT =“IeGl o13 oe 
14 (2% )2. 10.2 Orv 7.37 0S6 cléare 
AO eto (180 LR OZ 7-08 OFO 27.4 
‘ces ZNO 1a-Y O1G 6.9 O49 a7 
{4oo 400 IML OlQY.s |. BY 
ISis+4#66e 260 iO .7 0\% O-r\ \S.4 
10 6.73 O6 
Iw os OSG a a 
S45 4G O11 6AK OAL bon 
ya Ate A FO. ya Wak “Oae : 
: TSA 
WELL DEVELOPER'S SIGNATURE es 4 . 


Note - K 2040 tan Cuan We why, ro eas | diawue piace ; 
Roe ory fue Sai 7 Sand or ee UH Wate, no oders 
Headspace at,tst wm drumlis” =o 
Pum p Nuc +o me wy ant ee Veuge@ol. on LO oe S tho betlenm 


? - ABB Environmental! Services, Inc. 
s2051m000) i did Fig te untile ad i von dry ot Thet cent 
i Teed 47 A (aan \ Ah \ Oe te did Act . 














WELL DEVELOPMENT RECORD 










Project: Well Installation Date: 
Pa 


Project No. 
rVver | huss Geis At? [99 1653-4 
Client: . | Well Development Date: Logged by: ee 
ASAETS "26 Oct 1994 DD © 
Well/Site 1.D.: Weather: D4, Cloudy Os Start Date: 
HIM -H-O3B | eee! Nooctg4 | ZBOt OY 
initial Water Level (ft): f Start Time; eel | 
ye | iwse 
41.0 





Water Level at Termination of Pumping/Purging (ft) 


Approximate Ch 
te _ TIME TEMP. pH Conductivity Pumping Rate 
Seles NT) LOW 7 | (gal/min) 
5.41 | BEGINNING OF WELL DEVELOPMENT Balt — 22 wf ce ee | (of 
| gals 2104 | 
MIDDLE OF WELL DEVELOPMENT. —ld 6. AOS. on Bl, es "7 
. Ms Adie. ae s Oct 
13-0 | eyB-SeweLL DEVELOPMENT (30341805, eo ey (eee Cee (a |e 
Ol eee DEO IO a a Oe Z. ZH 
a Shu) ele. . - 2809 ya 
sh Re Oo 7.0 Ao e oe 


ry Ped: Wee ie 


< WINS St-ckK Up < +3 i’ (no faze) pad yet) 
Casing /Well Sick up d: ~ O19 











otto m ff Udrelle (do.O oo ®@ 
ok nenck va fatten oF vat. Total Puryed 

cater level aFler Pumping Sopls = FC 5§0 asls_ 

Aecdspace recding @ BO gle Puryed Co 

tend spice Feeding @ (lOaels Prgenl<O.0 Le { | DevelopreT 


Tote | Volume purge ( lOfeo fy = HOgels. Completed |0(28(H4 


Headspace ready ©@ lo als = O.0 
feng space (eed B® 204s. = CO 
i. pace reading © ZISH1s + O-O 


ricads pce jaa CC et Prien’ 
Hesls poce real ng 385 cis “« OO 
i cad mec recdiny® H+O agis. © Ore 
me Cagle pore receding © 49S 5<is «0.0 

© ! 


et! core weet ee(s = 
WELL DEVELOBER'S SIGNATURE oo 


Ko > 1.68 Volume mulhoplerc : | 
| 10 G6 llons Loca lost desing de: (Mag. a Sx We. Ler 


| eee Veils +0 lost 


| hotel Volume purged = 214 x WS" 4ox5- BG + 3b « 580] & 


ABB Environmental Services, Inc. 
$.°551330 ja: , 
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WELL DEVELOPMENT RECORD > _ 


Project, — Weil Installation Date: Project No. 
roe 
Client: Well Development Date: Logged by: Checked by: }- 
USAEC Renee 
© Well/Site |.D.: ‘Weather: Start Date: Finish Date: 
'iN-QU ~ Cox 
oie : 1OYS (230 


SU ise ae iT 





Water Level at Terminatiop.of Pumping/Purging (ft): 
) Approximate 

_ TIME TEMP. oH Conductivity Pumping Rate kt 

lurt. —_. (gal/min) 
3 $18 | BEGINNING OF WELL DEVELOPMENT 6c ee Sy ss ee eens 4 
P | FOets.y — | 
2 3eO] MIDDLE OF WELL DEVELQEMENT, dNSOn, 2 Zi ss _f{ jie 
a Sls. ae : : - 
3) 138 | END OF WELL DEVELOPMENT.) [ISO (2.2 Oo 25 ve oo cf 
Y 136] _—_2£ 98 _ = 32 . = 
oe ae : O 17) r) 
3 @lc| notes: 75°" ae = - 


GT 


DupHhret wel{~ C2 
Cee ne Shek una 2 0 
© brit 2 Arava pad wn) 

Casing/ Wal \ off - O.1\ 
Headsmuce before Durg in <O.O 
Lhewdsocce © (4 3<ls < O.0 
Ioud sexe & © CO seis <« O.O 
Mendsoce @& FF agis © O.v 
ends proce & St oels< O-% 
Heads pcce & (do Gels - O.VU 


Oiser vothions 


- PuC Shawings Cume “pul Prop. 
~ Very teebid 157427" Yolunes 
= Ceea rechwee . 
— Alot of very Fina Send eucceated 


WELL DEVELOPER'S SIGNATURE 





el mney of LE ClCefledr ou = 79 XK 1.68 a 13.276 XD . bolossts +O 
iter les Gariny devine = 66 scils to be puxzed 
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WELL DEVELOPMENT RECORD - oo 


. Well Installation Date: 
ww. 








Project No. 
nee Re OP | 

: 2h OAWN Re | 
Well/Site |.D : @ 





‘Weather: Start Date: Finish Date 
94-O7X unany {40s 28 Ot 
Initial Water Level (ft): - |. tart Time: _—_| Finish Time | 

5s O45 
bol 


WM 
© 
a 


Approximate 


TIME TEMP. pH Conductivity Pumping Rate Eh 

(gal/min) 

BEGINNING OF ae _ Oto _ aed. aD, _ So SC 
MIDDLE OF WELL D Vet deli ec s's ae ee Yo See eae, ite 

2) Seals | en } _ — 

ENB-OF WELL DEVELOPMEN | COO [2 D4 De |. OC 
DS se DIO 21 5D 32 SL 

ia in S «ais, ts =e - 
Gl ace: S sels [020 IZ Ac one BY LS 5 


nite | Heuls pace tan be of vell= O.0gpn 

Casing Stick “> C375 grvvel o-d) = &.S0" 

Gusing [weil DifFe 0.15" 

Jel \ Depth < 1c. 0" 

Hoods pace © “T5als <« OO “Total Volume Purged 
headspace © INsels =O.0 
Heed Space Q a) S<'s Cc 
Heclspccee 2S gals a oe ©) 
LHeadsace@ Dy < 





SY Gals. 





Observchoars ice was Si ty d.-K brew f+ | + Vol Cc \ r) be 
a ‘ rN Siluwe . a are eSspr 
QS htion ater Hat, Cood recharye, of Loctey-. 


as 
- 


a ae : 
WELL DEVELOPER'S SIGNATURE oe Sis ee eee 


we well 
V sl umes 


= Deitha 
subs x sf 
Volumes spo pee CelCalencas 42% gels ~ 65 + on a x > = 35 9geIs 


Loeti ne 








ABB Environmental Services, Inc. © 
92051330 (a) 
















WELL DEVELOPMENT RECORD 


rece “Deuoms : 0S3-\4 
Client: Well Development Date: Logged by: Checked by: |. 
@ ee =e 
| Weill/Site 1.D.: Weather: | Start Date: 
“\m-14 -OB A Commu - mid SOS e1-94 


Initial Water Level (ft): ‘ OO Start Time: —| Finish Time: 
2\.0° Tok 
Water Level during Initial Pumping/Purging (ft): 


Water Level at Termination of Pumping/Purging (ft): 





ae Approximate | 
\ TIME ah TEMP. ‘*ucd- pH \ Conductivity Pumping Rate KOTO K 
| | (gal/min) 


| 2a | 
BEGINNING OF WELL sideceoaheas eagmaas _ {10.9 1 at Gt VLAN | 228 = 24 


MIDDLE OF WELL DEVELOPMENT 





’ 
Oi tnd A a 
2. ' 1 . ! 
‘ a 
’ fl . 


END OF WELL DEVELOPMENT : | | ! 
NOTES: 
Gdwm 27.3 Te WeadoQarr O00” 
well want dry ler alot (5 gallons 
— A50 (lon (oor aur An\Ung oo 
| te: a 
1945 Ww v\ OC, aa - only, Qumpzd ort goons 


tee Ee | 


De a E\ 
ale 
Detz aes (<c. \ Vn Caner emo \ Lucd Rety 
aps isis Fo 
Wia4 450 «16S 
, - (7 | 
{4/94 jior1e 34 Be @Q< is. =G/ 


ee ee pce — oS 
tS See ae Af 13 
WELL DEVELOPER'S SIGNATURE el ee CN Nyeach) 
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WELL DEVELOPMENT RECORD 


CoN Devens JOSS 

Well Development Date: Logged by: Checked by: 

Well/Site 1.D.: ‘Weather: Start Date: Finish Date: @ 
fi m-qu- 08 Leen ice 

. Start Time: —_| Finish Time: 


Initial Water Lavel (ft): 

. jz CO 
Water Level during Initial Pumping/Purging (ft): 
Water Lavel at Termination of Pumping/Purging (ft): 


OO = Aus Tok nde Lercl poke] 4 Te Approximate 


pep *> Heotrom © 9 Ty 7 
TIME TEMP. pH Conductivity Pumping Rate 
(gal/min) 











BEGINNING OF WELL DEVELOPMENT ———______ 
MIDDLE OF WELL DEVELOPMENT ——_— 








END OF WELL DEVELOPMENT eet eee ae 
Vslom = B31 water lost during drilling 7O  Tetal ge! = 

eae Sh v saGA Ss; de, rs SS 
NOTES: Gb ming intl NRE, | SIS, S 4 












Ss. | Teme bx a 3 Pp h Consuc..| Temp | iRc4 Redd nee 
wf o(94 AV a —_ Sih eee | 
me gas — f= fmm | 
WAlad | 130 J aA | — | 4g | 
iil 7 3 | — | IS © 
' Yad) 929 SO a 3 ve; 
| C boo Otun on | PLOAG. eee : _ _ 
Woo | 9G. = oo 2 oe | 
reAS Gi .O | — a | ae | 
f . | 
| 135Q] Oy weil : _—— eo | 
o> ae , — = 
b isle 1 ey ee lo. sa 33 LUFT 
: LS ae gf (a y ee ET Oe 
[geo fsp4-5 727 30 Aes | 
vt f/Aq | CACY 13 3., 5 oil : as a2 7 | we | 
| 150 | 14o a a a rr | | 
| st a 46.5 &.0% : 34 WV Gaeh en 
: . ISD OO | Ss Cae, TC) 
WELL DEVELOPER'S SIGNATURE 
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REE TACT 


Project No 
7253 (4 


WELL DEVELOPMENT RECORD 


Well Installation Date: 













Weil Development Date: Logged by: Checked by 
ws fe 


‘Weather: Start Date: Finish Date: 





Well/Site 1.D.: 
bas v oor, notly Sunny 


Initial Water Level (ft): , — ee, : Stat Time: =| Finish Time 
cok ot ; 13:40 


Water Level during Initial Pumping/Purging (ft): 


ae ono 
rf tame PP ze 
‘ Ma . ry 7 
















Water Level at Termination of Pumping/Purging (ft): 


Approximate 
TIME TEMP. pH Conductivity Pumping Rate 
(gal/min) 





BEGINNING OF WELL DEVELOPMENT —_____ 


MIDOLE OF WELL DEVELOPMENT 





END OF WELL DEVELOPMENT 


Jotel Glos & ke ppd = iss ge 








NOTES: eee aT — ee ae pee 
‘ 6 as as rs tae eee 
v | ; fate ; 
Tine wrt mpi Temp { P| Cored 
: _— beg pump 

wtih (4 a6 | 
125 W648 | 

Wied | 35.68 qu |é 371 33 

Te | EB] 3 


Putt 
ap ae 
[|-9% 
Pao Da 

3 be 

| 

| 

| 
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WELL DEVELOPMENT RECORD 


PROC: 27 oan PSR _ Well Installation Date: Project No. 
es yaa = Fax 5-H 


Well Development Date: Logged by: Checked by: | 

pi fly [Fey ay 

Weil/Site LD.: ia 3 el: Finish Date: © 
- oP) Cand Aa! ; C2 = l/ {Si 74 lig Y 


Start Time: —_| Finish Time: 
145 22 i 30 













f, 4 





Initial Water Level (ft): 





Water Level during Initial Pumping/Purging (ft): 


Water Level at Termination of Pumping/Purging (ft): _ 


: - Approximate 
(rorve TIME TEMP. oH jon) Conductivity jer Pumping Rate! , 
oo (gal/min) & 
IL)! 56 i). 3: 2. ty Vise (Of 236 4 O65 i= 


BEGINNING OF WELL DEVELOPMENT a ee 
ucla | é 
xo ees 4a 73 fos 5 35h) ge 

; 


4 
a 























Meat OF WELL DEVELOPMENT bee 

iO h Cte ey | a au 
~ENBeOF WELL DEVELOPMENT || :0' 44 , / ( pees, as 

Te: Q 3% Geel 6 iA Pye bo 
NOTES: = a a 5,94| 83 3y 33g No 

. ie ee Oe oe ed Pag lover 5 : ie a ae f [leet * hoe an fact ; ENS j 
a . ee ( 
Be tine Brige? Aake ie ee. ae 
Toll te ly yemwedl = 2be zollen 





fim 


Pe hel offe 80 gullowr a] 


ve Pe 35 Evel f ping | 
whey Loonie taetel 2 Hdd f Ao /2¢ bin 


fe 526 vt qi he 
| (Re pylon 


I] 3 7 ‘, rf ly go protien 
ee : ‘ 1 960 gollos = Enh bet ig 





? 





WELL DEVELOPER'S SIGNATURE 





ABB Environmental Services, Inc. e 
92051330 {a) 











92051330 (a) 










WELL DEVELOPMENT RECORD : 


: 1) WF2-1 






Well Development Date: Logged by: Checked by: 
AEC 
ver COS W/G/4 


UW SH 


iS VG 13 SO 


Water Level during Initial Pumping/Purging (ft): 


Water Lavel at Termination of Pumping/Purging (ft): 


Approximate 
Pumping Rate 
(gal/min) 


TIME TEMP. pH Conductivity 


BEGINNING OF WELL DEVELOPMENT 





MIDDLE OF WELL DEVELOPMENT 


ee EE ee 


END OF WELL DEVELOPMENT 


EE EEE ES I SV —— 


Val al WaAkC Lost { es io Res ee 
‘ YMina df \| “A Be Pip me as C re 
NOTES: i as: | 
vi TY, e Cs °c are is it gs -hoo4 
— . Gol Ph Ae | emp Roe | vf Ret, Ly. Ext CLL 
fiG/44 Joe i a 6.89 uS ion. 3a: ee 
[ue & < a — — Rete a Rebvn nm 
: fy. u ie tN 
HY, oe [-. mi : go but. F3.94 
{3229 rd / 
“Dee 
ao | O. 
Be gy yg OE 0K scale 
ahr: > = ae ee cra eee 
ye i> ere 7 fe < 7 — ae ° =e ae 
ae os ss ‘ aA 7 ; = Ss ee _ vi 57 / ce ee ee / } 
oe a, ( 
se - ke , mn yee 7 ees = fens fay mel 
tees ae : “ %) = ee — _ a Fett aeek ‘ 
Aft7 ee, AS aoa aS ome 92 ae ae ave t= 
sie GR VELO BERS IGNATURG x tcesen eee ee 
Se! he Ae - ( fot ty et wT | 
fe gat! of very aaa A /f c} 
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WELL DEVELOPMENT RECORD 


Cock Deeen \o-27-94 
AEC ) 






1053-14 


Well Development Date: Logged by: |Checkedby: j 
\- 1-4 SNP 


Well/Site I.D.: ; 


Weather: Finish Date: @ 
H~-A4 -\WK Com - hic w- 4-94 
iano 











Initial Water Level (ft): : = Start Time: _| Finish Time: | 
ZB.4 oR - 4S 









Approximate o 


Conductivity . Pumping Rate OK 


pH 
juchid - (gal/min) 
&.53 q8 ies Z\ 2 \0 
Gorea:. WU teesnace =e 


Ueadsouwe OPM - Nook Cera hansics BO woall had 
ee. aoallons lost ALUN, de Wong: ip 
Torn, \u a 25718 . 
WI Volume S Ve totAl NEEDED (250) PunD . Dettom Super who: 0 
Hotton of wl A~50* BTR es Sitey, Plus cS MUM P mO 
wacker D Vou brown ; silty Looe Keck wl Curnnin 
SACK AP “ 2-9 COA \y aNlece - Wah AN 
' 7 | | sith 2 wakereS louk 
AAR 00n CBRE CASI, - Sey Well dred uO 


REGINNING OF WELL DEVELOPMENT 


MIDDLE OF WELL DEVELOPMENT 





END OF WELL DEVELOPMENT 


NO PVC cop! 









Gok. Fir Lee KiC) oh Ceaduch vlalerd cm) Vi (oor Os) Rela =v) Q ‘ 4 
uo ee ae dian Nad ss calte 

* WH Wa 2 5% ae Be -aeat ~ 

© 13 465 il. W ze 


>. 5 ant = aye 
S & 2 A4 ok & stole q\t4 an AP 


40.5 ayy 
46.5 C645 Wee, $37 O34 


a Oz , apn 
Wi 04 OF = ed = . 
e CBZ0 q. lo 7-97 O2zY AEG OS! 
55:5 - 0835 ~~ a ae | very = 
WELL DEVELOPER'S SIGNATURE Nerans yak | 


Pecnacog umn - iw -2 Wey wall onl, emacgi Nz way - allon s 
comcvdd AR Zs. 
note. Pump will wor werk with fro wire spesl must hole ve pow p 


eres. aActectign. “tw. CGA, Vetter Gg | © 
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WELL DEVELOPMENT RECORD 


Project: c Well Installation Dates i Project No. 
ot Veyons. ctibele li | Bled h| 
Client: . Well Development Date: J Logged by: Checked by: 
A E C Wl Je - Why ty ey 
Well/Site |.D.: ‘Weather: eh es Finish se 
til ~ AY- Uy Af) UN U Gy 
iti : : Start Time: Finish Time: 
Initial Water Level (ft): By TOpve. 
Water Level during Initial Pumping/Purging (ft): 
Water Level at Termination of Pumping/Purging (ft): 


Approximate 


| TIME TEMP. pH Conductivity Pumping Rate 
/ 
g A a ot a (gal/min) 





BEGINNING OF WELL DEVELOPMENT 
MIDDLE OF WELL DEVELOPMENT § = —_—_———— —§ —————— — 


END OF WELL DEVELOPMENT oe ee “pes a, ee, ee 


NOTES: 
Nite ine. 


ithalay 04930 





Tore. 


Tn 
fo! 70 
1S : ou 
14g 
10 


ABB Environmental! Services, Inc. 
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WELL DEVELOPMENT RECORD 
















oo we 
WILEY. 


Well seat 7 Date: sia by: Checked — 
Ig jag 
@: 


‘Weather: sis aE re 
woth hud, | ihely |"nlele 


oa ae: te la 
1G.ce 


Project: — ; Well Installation Date: 
Cort Ve Lor Se 


Client: 











Well/Site 1.D.: 





ti ff + 
Initial Water Level (ft): 


GY Lin 
oe 7 CR 












Water Level during Initial Pumping/Purging (ft): 


Water Level at Termination of Pumping/Purging (it): 





























Approximate 
TIME TEMP. pH Conductivity | Pumping Rate 
(gal/min) 
BEGINNING OF WELL DEVELOPMENT ee i eee 
MIDDLE OF WELL DEVELOPMENT ieee, pee: See 
END OF WELL DEVELOPMENT ee We ee 
; ~ re / ae | 
NOTES: \- y Pe, L rok Ll, ae) ae . t ies Loe pst en ae ‘ / / WX 
a oe cee AP «Sei : : e < Sw ae : . Pas i / - 
root Cal 

= Thue , 7 c ie) 
te tina (0) Tene pH Cod mV Toh Pr erarad Mites 
ile 94 | 1? 3 avai! rd Ue _ brevem 

1.30 een null sop 

J255 

(305 /5 i 

y 97 Zs 1ef uM 

6 35 ag F L 
ur 114 a & pig f upc 
: 34 

oct 6.) 1:58 > (600 y 

aac? SE unt Y 

pes 4 : 

U x Oe | & 1158 616 4 ; 

| g29S | : 48 it A 

ma «| Nee NG ais) 167 ee 

ag “ 55-5 

He | LOeb: aor 7 (60D 5050 Er] 4 Deuclpt 
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WELL DEVELOPMENT RECORD 
Well Installation Date: 














Well Development Date: Logged by: 
rl /5* 


JJ © oe 


Water Level at Termination of Pumping/Purging (ft): 


Approximate 


TIME TEMP. pH Conductivity Pumping Rate 
(gal/min) 







‘Weather: 


cf %! m i / ‘ 


Water Level during Initial Pumping/Purging (ft): 


BEGINNING OF WELL DEVELOPMENT —___ 








MIDDLE OF WELL DEVELOPMENT — 


END OF WELL DEVELOPMENT RE ea ee eee a ee ere ee 
: . - = eh ee : Een Ge j / | pk 
NOTES: | | = 7 t Soaks, jae 





WELL DEVELOPER'S SIGNATURE 


92051330 (a) ABB Environmental Services, Inc. 
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Project: Well installation Date: Project No. 
fork Devens 1-20-44 053-\4 
nt eee Weil Development Date: Logged by: Checked by: [> 
WW1 -—4Y ow : 
‘Weather: pre rt Date: Finish Date: e 
at eres il-(-4 11-1 -74 


COUN - wid 50% ; 
Start Time: =| Finish Time: | 


i+ 50 1\Woe 

























Approximate 








| TIME; Gok | TEMP. Conductivity | Pumping Rate Rachor 
| (gal/min) 
BEGINNING OF WELL DEVELOPMENT 1500_| 4 Ca a 140m 4 DS 
MIDDLE OF WELL DEVELOPMENT 
END OF WELL DEVELOPMENT | 
NOTES: (29) 
whl bottom rte 10.) TOR WeadSParce CAPM 
V2 128 all ~  OqoWond logt during, AGI 
komt Fah ~ Yomd. pod, ok Conbuch vity Redox Pumeaeng wile. 
1915 Zou 7-01 623 Ao 2g Maes 
19% 50 14.0 2-89 Bi ab 240 vie ® 
1550 05 3X Wie 65 HO 350 ~\% 
oacKeud > wotir Claud me oH ler aloouk S-10 goillons 
No ado 
MiColence ieee [ CaDeny> DD-0 


WELL DEVELOPER'S SIGNATURE 











ABB Environmental Services, Inc. @ 
92051330 {a) 3 











APPENDIX G 





FIELD SAMPLE DATA RECORDS 








ABB ENVIRONMENTAL SERVICES, IWC. 


FIELD DATA RECORD - GROUNDWATER 


—| SAMPLING DATE 
ne GPE PEE lol 
FILE NAME 


LOCATION — 
ACTIVITY |START (5 QO END {S4n | , WEATHER 
WATER LEVEL / WELL DATA MT TOP OF WELL = PROTECTIVE PROTECTIVE 
7 [| TOP OF CASING CASING STICK-UP : ot FT| CASING/WELL DIFF.| +. 72. FT 
poe a (FROM GROUND) 
= 


WELL DEPTH Piveasuren 
HISTORICAL RISER 


ae are 


(YS TOTAL GAL PURGED 












WELL INTEGRITY: S N ELEVATION 
PROT. CASING SECURE 


CONCRETE COLLAR INTACT GROUNDWATER [ 





WATER DEPTH 


HEIGHT OF | 
WATER coum] FT| 
— PVC WELL CAP | 
WELL INCH ! 
PID READINGS: DIAMETER 14 INCH | 
. INCH 
| 






WELL LOCKED ELEVATION 





PURGE DATA 







MPLE OBSERVATIONS 









PURGE VOLUME CLEAR 
CLOUDY 

TEMP, DEG C COLORED 

pH, UNITS LIpH PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/cm 


PUMP RATE, GPM_ . 
ets Phe eed dae 


OTHER (SEE NOTES) 







~ 


EQUIPMENT DOCUMENTATION 





PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED R LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED fF 
BAILER on Ose HOF loin TEAM CLEANING PRESSURE TRANSDUCER 
© PVC/SttTCON TUBING Sure HO 
/ IN-LINE/DISPOSABLE FILTER 
OTHER «et (2 Spe LUM, NUMBER OF FILTERS useD _ C 
ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER COOE METHOD REQUIRED COLLECTED 
/ / / 
ACC UM20 vP HCL, 4 DEG C (4) 60 ML . 254 / GB/ 2540 / 2546 
pSVOC UM18 MS 4 DEG C (2) 1 L AG Aoate/ A25tE / Y 
PEST/PCB UHO2 EC 4 DEG C (3) 1 4 AG SONS Ao ef a) 
UH13 / / / 
ant INORGANICS (SPECIFIED BELOW) r HNO3 TO pH<2 1 L P-CUBE af 2h R/ 2542 _/ / 
LEAD ONLY $020 N HNO3 TO pH<2 / / / 
EXPLOSIVES UW19 LG 4 DEG C (3) 1 t AG aSikK / ASYL / ASGM / 
UW32 / / / 
[y rexc 418.1 O -H2S04 TO pH<2 1 L AG A254. G/ / / 
Ce 415.1 0 H2S04 TO pH <2 1 L AG rf 7 / 
MW ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE 254 / / j 
TT10 C 4 DEG C 1 L P-CUBE an / / / 
310.1 N HNO3 TO pH <2 1 L P-CUBE not be/ / / 
(W 1ss cNLY 160.2 c 4 DEG C 1 L P-CUBE 2s4 Of / / 
Li HOO GUALITY (SFECIFIEO SELOW) $ H2S04 TO pH<2 1 Lb P-CUBE {/ / 7 
G 4 DEG C 1 L P-CUBE i / / 
y HNO3 TO pH<2 1 L P-CUBE / / / 
CG ocoprror™ 303,909 40EG (1) 4 02 / / / 
STERILE / / / 
NOTES PAL ImCRGANICS: [CFP METALS (SS10): AS (S022); SE (S021); TL (SD09); SB (S028); PB (S020); HG (SB01). 


HZO GUALITY: POG (CTF27); TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, 1£: NON-FILTERED 
Te 4S Dru (ie. 42 peer eo Ase iaree as tee 
ae | a conceals ey? W Chore Se0 mae. ! Seyrd et Sid 
ae Me yAee o> een roo / , 
Reda Oe RECEIVED BY: 
tS | RUAG 1 ] co 
| Jaume SIGNATURE: JS/ NR/SS 


ew ee 


| : 


¢«™ 

















ABB ENVIRONMENTAL SERVICES, INC. 
Tet ora * 


FIELD DATA RECORD» GROUNDWATER FIELD SAMPLING NUROER 





PROJECT SITE TYPE 


awe» PEP aE olde ane 


LOCATION ata ot PROUIAM bee] | 
activity {start (°/7% + END 12 200 | WEATHER 


PROTECTIVE 


VATER LEVEL / WELL DATA. TOP OF WELL PROTECTIVE | 
, | Top OF CASING CASING STICK-UP CASING/WELL DIFF. 
WELL DEPTH 32.851 Preasunen "(FROM GROUND) 
HISTORICAL | RISER 
ay ae] eg come 














‘WELL INTEGRITY: 
PROT. CASING SECURE 


WATER DEPTH 
CONCRETE COLLAR INTACT GROUNDWATER 









HEIGHT OF 
WATER COLUHN WELL LOCKED ELEVATION 
: PVC WELL CAP , 
Ro5~e. L& EFS ra) [vexe woura 2, O Pl WELL INCH 
- PID READINGS: AMBIENT AIR WELL MOUTH O PPM DIAMETER p44 INCH 
KS Me 4 3.0 0: } INCH 








es Pe ES > 






| PURGE DATA 34 18410 1% $2 aa : 
- i ie bl MPLE OBSERVATIONS 
‘mee (eam Roose Tee] Phe 
CLOUDY 
| TEHP, DEG C 10.6 fede Pace COLORED 
pt, units Uipi PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/cm 
OTHER (SEE NOTES) 


PUMP RATE, GPM “1-4 


EQUIPHEHT DOCUMENTATION | 
TER LEVEL EQUIP. USED GROUND ELEVATION 


EQUIPHENT ID CON Fluts USED 








PURGING SAHPLING 
PERISTALTIC PUMP Isco # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP ae LIQUINOX FLOAT ACTIVATED ee at acl 
BAILER Ben en ot STEAM CLEANING \. fH PRESSURE TRANSDUCER 
jy PSyC/SILICON TUBING = ~~ ap ihio* aR GE SER Poet ee 
%  IN-LINE/DISPOSABLE FILTER_O-.9>// 37 : 
bk r OTHER yo\y SS MUMBER OF FILTERS useD oN | 
ANALYTICAL se , HETHOD FRACTION PRESERVATION VOLUME = SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
set NUMBER CODE METHOD ©«-«-« REQUIRED © COLLECTED | 
Ge Site 432 bh B /___© 
voc waked Oy UN20 vp HCL, 4 DEG C (4) 60 HL / 
SVOC UM18 MS 4 DEG C (2) 1 LAG AIEEE / 
PEST/PCB uno EC 4oecc (3) 1L AG oY  * / 
UHI3 | / / / 
PAL INORGANICS (SPECIFIED BELOW) H -HNO3 YO pH<2 1 L P-CUBE Hex Ar EZ OT CE Vhersd) 
LEAD ONLY soz0 ti‘ HNO3 TO pH<2 / / i ae 
EXPLOSIVES wui9 Lc Avec c © so (3):« DAG OT oy A ED SR OE 
“  UW32 . EE) SRS, TEES EPS 
TPHIC 418.1 0 —«-H2S04 TO pH«2 1 LAG / / / 
TOC 415.1 0  H2S04 10 pH <2 1L AG / / / 
ANIONS TF22 5 _- H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 80604 DEG 1 L PeCUBE / / / 
310.1 N -« HNO3 TO pH <2. 1 L P-CURE / / / 
a TSS ONLY 160.2 . Cc 4 dEGC © 1 L P-CUBE yan) / / 
H20 QUALITY (SPECIFIED BELOW) ee Y $ H2SO04 TO pH<2 1 L P-CUBE / | Par ee 
‘ Re, C 4pegc‘ dL PecUBE ° aan: TE TES 
lg N° HNOS TO pH<2 1 L P-CUBE / / / 
'  courrorM 303,909 & DEGC (1) 4 02 / / / 
ues STERILE / / ae 
NOTES PAL INORGANICS: ICP METALS (8S10); AS (SDZ2); SE (S021); TL (S009); SB (S028); PB (S020); lic (S801). 


—H20 QUALITY: POS (TF27); TKN (TF26)3 WET (TF22); CL/SOS (TT10); TSS om 2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED 6 Ai IE: NON - Sates _ 


em 


ae aati” vest ab oh no ges gi\*. | ; 


: i. “ : RECEIVED BY: 


od oP dec 1 











‘SIGNATURE: 


aS 






6 488 ae 




















aga ENVIRONMENTAL SERVICES, INC. 


\ 


FIELD SAMPLING NUMER 






wr: 


FIELD DATA RECORD » GROUNDWATER 






SITE TYPE 






. USATHAMA-FT DEVENS 


WPF PPT BIA 


9 f 143 sc i 
START, 500 -* END 13°00 : 


TOP OF WELL PROTECTIVE 
TOP OF CASING CASING STICK-UP 
(FROM GROUND) 


PROJECT 











SITE ID JOB NUMBER 


LOCATION PROLRAM 


ACTIVITY 

















PROTECTIVE 
CASING/WELL DIFF. 


WELL INTEGRITY: $ N 
prot. CASING SECURE 


RISER 
ELEVATION 


Paweasunen H 
r 


ISTORICAL 
WATER DEPTH 





HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER COLUM] f Qs FT WELL LOCKED ELEVATION 
of PVG WELL CAP 
WELL 


oT hale 2° yo 
PID READINGS: 


Use 34 or G 
, DIAMETER 


it INCH 
4 INCH 
0 .TSHXIAT= J _INcH 


a 


[anavent AIR OD PP WELL HOUTH O.0 PP 











PURGE DATA 10/13 ww “at La 
| MPLE OBSERVATIONS 
PURGE VOLUME 17: a GAL | @ GAL | @-__GAL CLEAR 
mere seers CLOUDY 
TEMP, DEG C COLORED 
ol, UNITS Cpt PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umios/cm 
PUHP RATE, GPM Zap (Rvs 


Toe Ou) cy : 
word at ; | 


OTHER (SEE NOTES) 


a 




















EQUIPMENT DOCUMENTAT fON QRET UG 
PURGING SAMPLING EQUIPHENT 1D CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION | 
: PERISTALTIC PUMP ISCO # POTABLE WATER ELECTRIC COND. PROBE 7 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED rd , 
BAILER Mer Oa" 4 STEAM CLEANING PRESSURE TRANSDUCER 
@ PEVC/SILICON TUBING AlE< Appr | 
IN-LINE/DISPOSASLE FILTER os 
ast OTHER Wale Dene wumpen OF ert USED uy | 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
HUMBER CODE HE THOO REQUIRED COLLECTED 
/ / ! 
4 voc UH20 vP HCL, 4 DEG C (4) 60 HL i 2 33h Gb / C_/ BR : 
SVOC UM18 MS 4 DEG C (2) 1b AG / / / 
PEST/PCB ullo2 EC 4 DEG C (3) 1 LAG / / / 
UH13 / / / 
PAL JNORGANICS (SPECIFIED BELOW) N -HNO3 TO p«2 1 L P-CUBE / / / 
i LEAD ONLY $020 N HNOS TO pH<2 : / / / 
EXPLOSIVES Uw19 LC 4 DEG C (3) 14 AG a | eee, Phere 
uw32 / / ree 
TPHC 418.1 0 H2S04 TO pH<2 1.1L AG / | Ee eae 
TOC 415.1 0 H2S04 TO pH <2 1.4 AG / / / 
ANLONS TF22 5 H2S04 TO pH <2 1 L P-CUBE / / / 
1110 C 4 DEG C 1 L P-CUBE / / / 
310.1 iu HNO3 TO pH <2 1 L P-CUBE / / / 
H TSS ONLY 160.2 c 4 dEGC 1 L P-CUBE / | Reena 
20 QUALITY (SPECIFIED BELOW) § _-H2S04 TO pH<2 1 L P-CUBE TE AS EEE 
. “TRa oC 4 pec c 1t P-CUBE / J eae 
q - OW HNOS TO pH<2 1 L P-CUBE / / / 
COLIFORM 303,909 4 DEG C (1) 4 02 / / / 
: | STERILE / aaa aera 










SE (S021); TL (S009); SB ($028): PB (S020); HG ($801). 


PAL INORGANICS: ICP METALS (S510); AS (S022); 
TSS (160.2); ALK (301.0); HARDNESS. 


H20 QUALITY: POS C(TF27); TKN (TF26); NIT (TF22); CL/SO4 (TT10); 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON- FILTERED 


Ksota 7 A&R des: ges 
: | - vessad Gio, {sat RECEIVED BY: | 
, A eve\oP~as SIGNATURE! 
ZL gaiarse no Cie i 2 OG NN. 
ince was CANeds O28 


NOTES 





t 
4 


ABB ENVIRONMENTAL SERVICES, INC. 


a 


FIELO DATA RECORD - GROUNDWATER 







PROJECT]. USATHAMA-FT DEVENS 
sve 0 THT PPL loge 
S 









LOCATION f ( 


a | 
activity [START $7234 °° EHD ($730 = 


WATER LEVEL / WELL DATA ToP OF WELL 






asunen i 
H 











SITE TYPE. 





JOB NUMBER 


PROTECTIVE 


TOP OF CASING CASING STICK-UP 
(FROM GROUND) 





ETELD SAMPLING NUMOER ANOMCe 


mom |e | 








PALE {ut { 






SAMPLING DATE 
FILE NAME 


WEATHER 


PROTECTIVE 
CASING/WELL DIFF. 














WELL SEPTH 
ISTORICAL RISER 
WATER DEPTII WELL INTEGRITY: S N ELEVATION [| 
prot. CASING SECURE 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER COLUMN, 4G FT eee ELEVATION a 
; -@ ) weLL {J2 INCH | 
S46 KI PIO READINGS: AMBIENT AIR () {>  PPH WELL MOUTH (),O PPM DIAMETER ¥Q4 INCH 
=Qbe Bild OO Oe J __INCH 
; a ons OF : <0. 
PURGE DATA \\" y¥ a : 1300 ele chek chen ( ype 
. IM - — MPLE OBSERVATIONS 
CLOUDY 
TEMP, DEG C 47 COLORED 
ot, uNITS Cpa PAPER TURBID 
SPECIFIC CONDUCTIVITY umos/cm ODOR 
aan, Se OTHER (SEE NOTES) 


PUMP RATE, GPM 
Wei 1ice 


























EQUIPHENT DOCUMENTATION ORE = | 
PURGING SAMPLING EQUIPMENT JO CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP 1sco & POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [| 
_BAILER Bea Gan es SJEAM CLEANING PRESSURE TRANSDUCER 
PSpyc/SILICON TUBING EC appiov~ 
® INeLINE/DISPOSABLE FILTER_O-%247 S Cast : 
ss ® OTHER al & NUMBER OF FILTERS USED _(¢ 
ANALYTICAL PARAMETERS METHOD «FRACTION «PRESERVATION VOLUME = SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOD REQUIRED COLLECTED ,, 
* Foc moe : | Lava, “ / e 7-"% 
voc ¢: \jere® vi, UN20 vP HCL, 4 DEG C (4) 60 HL / / [i 
svoc . o7\ 7} UMI8 MS 4 DEG C (2) 1b AG /__ Fs /. 
PEST/PCB uUHOZ EC 4peEcGc (3) 1L AG J sy / / 
: UHI3 : / 
PAL INORGANICS (SPECIFIEO BELOW) N HNO3 TO pH<2 1 L P-CUBE Gat R_ 727 O/ Te vier 
LEAD ONLY $020 u HNO3 TO pH<2 / / / 
EXPLOSIVES pe LC 4 DEG C (3) 11 AG PET et 
2 / / / 
TPHC 418.1 0 #2504 TO pH<2 1b AG / / / 
10C 615.1 0  —«H2SD4 TO pH <2 1L AG / / / 
ANIONS TF22 Ss  —«H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 806. & DEG C 1 L P-CUBE / / / 
310.1 NH =sCRNOS TO pH <2. 1 -L PeCUBE / / / 
ee TSS ONLY 160.2 c 4 dEGC 1 L p-CUBE Ded Ly / / 
420 QUALITY (SPECIFIED BELOW) S$ _-H2S04 TO pH<2 1 L P-CUBE / / ‘aD 
; ye OC 4 peg Cc 1L P-CUBE ° / / / 
q = ON HNO3 TO pH<2 1 L P°CUBE / / / 
COLIFORM 303,909 4 DEG C (1) 4 02 / / / 
: 7 STERILE / of 








PAL INORGANICS: ICP METALS (SS10); 
H20 QUALITY: 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON- FILTERED 


¥ Rede 
f 


Seep SKe ere 





vy abn ev’ 








AS (SD22); SE (S021); TL (S009); 


PO (TF27); TKN (TF26); NIT CTF22); CL/SOS (TT10); TSS (160.2); 


‘RECEIVED BY: 


SIGNATURE: 














$8 ($028); PB (S020); NG ($801). 


ALK (301.0); HARONESS. 


























48 ENVIRONMENTAL SERVICES, INC. PAGE four 


FIELO DATA RECORD ° GROUNDWATER ‘ > BEELO SAMPLING NUMSER Al 
Purge Dade (0/)3 Itz 


USATHAMA-FT .DEVENS SITE TYPE 
@": anaaagace | 
LOCATION | PROLIAH 
ACTIVITY [START [27:26 
WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE PROTECTIVE = 
. : TOP OF CASING CASING STICK-UP CASING/WELL DIFF.[T ¢y 3S FI 


WELL VEPTII (FROM GROUND) 


HISTORICAL RISER 
N ELEVATION 





PROJECT | - 
JOB NUMBER 












WELL INTEGRITY: 
PROT. CASING SECURE 
CONCRETE COLLAR INTACT GROUNDWATER 


HEIGHT OF 
WATER coum) 2 FA TOTAL GAL PURGED WELL LOCKED ELEVATION 
PVC WELL CAP 


oe ra Kae (2.THN C.O 2 wet. (2 inc 
DIAMETER et INCH 


WATER DEPTH 

























AsS one 
[0 READINGS: AMBIENT AIR 2-O PPM] {WELL MOUTII 
Tc Weds S$ pane = 2pm CER i 
PURGE DATA 1o/id pee. 15 :c® = sitet a) (So wth ie na QW) 
2 MPLE OBSERVATIONS 
CLOUDY 
TEMP, DEG C _jde > | 0-8 Te) covoreo. 
pi, UNITS CipH PAPER iter PF io) 5 (3i4] TURBID 
SPECIFIC CONDUCTIVITY umhos/cm O16 O47 SYA] O00R 
PUHP RATE, GPM 10 y.¢L) OTHER (SEE NOTES) 
v ae a 
EQUIPHENT DOCUMENTATION GRE= 2YxvO rv | 
PURGING SAMPLING EQUIPMENT 1D CON FLUIOS USED TER LEVEL EQUIP. USED GROUND ELEVATION | 
PERISTALTIC PUMP {sco @ POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP on L1QUINOX FLOAT ACTIVATED [i | 
BAILER Dee Can ao STEAM CLEANING | PRESSURE TRANSDUCER 
PVC/SILICON TUBING USINEC App rus 
r IN-LINE/DISPOSABLE FILTER s. Pest : | 
O OTHER HUMBER OF FILTERS USED a | 
ANALYTICAL PARAMETERS METHOD «FRACTION «PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOD REQUIRED COLLECTED 
: . pee eg) oe ee ee, SE 
voc UN20 vP HCL, 4 DEG C (4) 60 HL aes es a oa 
H $vOC UM18 MS 4 DEG C (2) 1b AG i Te Te Le 
PEST/PCB uNo2 EC 4 DEG C (3) 14 AG Senne: Sones Sane Pee 
UHI3 a es Se 
: PAL INORGANICS (SPECIFIED BELOW) H s«HNO3 TO pHe2 1 L P-CUBE : / / / 
LEAD ONLY p20. N HNOS TO pi<2 / / Paes 
EXPLOSIVES m9 Lc 4 DEG C (3) 11 AG / / 
* UW32 / / / 
TPC 418.1 0 H2S04 TO pH<2 1 AG / / / 
H 10C 415.1 0 _-H2S04 10 pH <2 1L AG / / / 
ANIONS TF22 S H2SO4 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 0dEGC 1 L PeCUBE / / / 
310.1 Hs HNO TO pH <2. 1 -L P-CUBE / / 
: 155 ONLY 160.2 c 4 dEGC 11 P-CUBE Fe he, 
N20 QUALITY (SPECIFIED BELOW) ota 7 H2S04 TO pH<2 1 £ P-CUBE / / f*, 
| ° AS C & DEG C 1. P-CUBE ; / / / 
ccee = N HNO3 TO pH<2 1 L P-CUBE ee ee: ee, JOSS: Peon 
COLIFORM 303,909 4 DEG C (1) 4 02 / / / 
STERILE SAGE TR Se 












NOTES PAL {NORGANICS: ICP METALS (8810); AS (S022); SE ($021); TL (S009); ‘$B (SD28); PB (SD20); HG (S801). 
H20 QUALITY: POS (TF27); TKN (TF26); NIT (TF22): CL/SO4 (TT10); TSS (160.2); ALK (301.0); HAROWESS. 


ALL PARAMETERS COLLECTED AS TOTALS, JE: NON-FILTERED 


Teidtad Bac Vest Space Rug = 2.0 ( Beicud tebe Bkyd) 

Weweree Revdapeca <8 Voi i202 Read 6.6 70m 

Vv Deco wera Wet Simailen kee Ce<d ey ie Fe pert oo ee 
Yoo wn) Comai-ee! ze> SIGNATURE: 


eel 

















a 
-- oe 


"aga ENVIRONHENTAL SERVICES, INC. cA ee oe pace __\_ of ___| 





FIELD SAHPLING NUMDER 








FIELD DATA RECORD - GROUNDWATER 













SITE TYPE 









ah FE FT DEVENS 
SAMPLING DATE 


PROJECT 





hae. : Labeled | ! 
tee : JOB NUMBER 
(0S ae nag 


CGN 


aoe Job 


FILE NAME 







SITE ID 











welt 
WEATHER 


ACTIVITY 





PROTECTIVE 


TOP OF WELL PROTECTIVE 
TOP OF CASING CASING STICK-UP ere CASING/WELL DIFF.| *O.\7FT 


ae GROUND) 
ISER 


F{neasureD 
HISTORICAL | R 
. WELL INTEGRITY: S N ELEVATION 









PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
“WELL LOCKED 


GROUNDWATER 
ELEVATION 





HEIGHT OF 
WATER COLUHN| 9, 7 FT 













PVC WELL CAP 
ee, . wett PA2 INCH 
Usa +8 > 1h?" PID READINGS: WELL MOUTH ,Q PPH DIAMETER |J4 INCH 
sas G Hatt ] INCH 


mere 2 JUSS. ee oro 
MPLE OBSERVATIONS 


CLOUDY 


ae | 
\>. aes 3/2 COLORED 
eat (e) ODOR 
~~ OTHER (SEE NOTES) 


| PURGE DATA VL S$! 
= 
PURGE VOLUME 


EHP, DEG C 

pnt, untts Copy PAPER 
SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPK 











| ww 716 
EQUIPHEHT DOCUMENTATION : ORP= OFS MV | 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION | 
PERISTALTIC PUMP «ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED rd 3 
_ BAILER Bee Cee STEAM CLEANING PRESSURE TRANSDUCER 
WE PYC/SILICON TUBING ps APP LO yr | 
IN-LINE/DISPOSABLE FILTER_O-77/'™ = 53 r Ss : | 
1% K other Uesae pyro NUMBER OF FILTERS USED ____ | 
ANALYTICAL goreh de ped METHOO «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
an NUMBER CODE METHOD REQUIRED COLLECTED 
_ ap tenis | . in ai ee. 
: voc OW UN20 vP HCL, 4 DEG C (4) 60 HL / / a , 
$VOC UN18 MS 4 0EG C (2) 1 L AG / / / 
PEST/PCB UHO2 EC 4 DEG C (3) 1 AG ; / / / 
UH13 f f / 
PAL INORGANICS (SPECIFIED BELOW) HN -HNO3 TO pH<2 1 L P-CUBE / / / 
: LEAD ONLY so20-—t- N HNOS TO pH<2 / / / 
EXPLOSIVES UW19 Lc 4 DEG C * (3) 1:4 AG a: eae eee Saas 
"  UW32 ‘ / / / 
TPHC 418.1 0 H2S04 TO pH<2 1 L AG / / / 
GC 415.1 fe) H2S04 TO pH <2 1 L AG | / / / 
iJ ANIONS TF22 s H2s04 10 pH <2 1b P-CUBE / / / 
TT10 c 4 pea c 1 L P-CUBE / / / 
| 310.1 N HNO3 TO pH <2 1 L PeCUBE / / / 
H TSS ONLY 160.2 . C hvegc -: 1 PeCUBE ae ae / / == 
| (x20 QUALITY (SPECIFIED BELOW) y = § H2S04 TO pH<2 1 L P-CUBE aaa a, SF 
7 : pro c eee c“- 1. P-CUBE / / / 
oe r HNO3 TO pi<2 1 L P-CUBE / 
5 COLIFORM 303,909 4 DEG C ‘ (1) 4 02 —— f 
| STERILE / / fe 
: NOTES PAL JMORGANICS: ICP METALS (8$10); AS ($022); SE (S021); TL (s009); ‘$B (S028); PB (S020); HG ($601). 


H20 QUALITY: POs (TE27); TKN (TF26); NIT (TF22); CL/SO4 (1TT10); TSS (160.2); ALK og) 0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON FILTERED 


awe, 
Pas] 








| Toote: oad acouUNs « loc ght oe color — | 
upon cacy vray Pw - _e | 
is \ oN gine y . | RECEIVED BY: Se 
a Shey + —— ~S SIGNATURE: 


* « 
* 
e 
. 
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wer. 


FIELD SAMPLING NUMSER M 


FIELD DATA RECORD + GROUNOWATER 










SITE TYPE 


PROJECT|. USATHAMA-FT.DEVENS 


ye) labs Jog NUMBER 





SITE 10 

! ok FILE NAME 
LOCATION ae yy PROURAM 
ACTIVITY WEATHER 


Fe (FROM GROUND) 
HISTORICAL RISER 




















WATER DEPTH WELL INTEGRITY: 
PROT. CASING SECURE 
HEIGIT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER coum 2.35 F| WELL LOCKED ELEVATION 
PVC WELL CAP 
sso% WELL it INCH 
ven Bo pace PIO READINGS: AMBIENT AIR @’),C) PPM| |WELL MOUTH ©,O  PPH DIAMETER it INCH 
- me Wank Saag = OO PE ee 
PURGE DATA — 12:24 1122 Lut | A: 
| HPLE OBSERVATIONS 
PURGE VOLUME aon [ot fe ja_© cat | GAL @ cal | a. fO_GAL CLEAR 
: CLOUDY 
TEMP, DEG C 5 13-9 COLORED 
pt, UNITS LI pH PAPER ES Teck TURBID 
SPECIFIC CONDUCTAVITY umhos/cm O72 O5] ODOR 
PUMP RATE, GPM “LL AR oe ~ OTHER (SEE NOTES) 
EB a a aan 
EQUIPMENT DOCUMENTATION GRE= 236VY 
PURGING SAMPLING EQUIPHENT ID CON FLUIOS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
; PERISTALTIC PUMP {sco # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [| 
BAILER 20 Cen #7 STEAM LEANING PRESSURE TRANSDUCER 


EY afecey 





» PEPVC/SILICON TUBING 
IN-LINE/DISPOSABLE, FILTER 0.45 wry 
NUMBER eae USED _ jf 























| ¥ OTNER Unale Pere 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME == SAMPLE SAMPLE BOTTLE 10 NUMBERS 
NUMBER CODE METHOD REQUIRED COLLECTED 
_¥ Be Cyd mem | waphks B/__ Cy D 
Bc a pve Oaly UH20 VP CCL, & DEG C (4) 60 HL i / SS SAE 
svoc UMN 18 MS 4 DEG C (2) 1 L AG Hog! Ee f eee 
PEST/PCB wio2 EC 4 DEG Cc © (3): P LAG ey a aaa as 
UHI3 / / 
te INORGANICS (SPECIFIED BELOW) H «RNOS TO pX«2 1 L P-CUBE ! Wap WN / 740 0 ft Coibetesy 
LEAD ONLY so2z0- OR HNO3 TO pH<2 / / / 
EXPLOSIVES mis Lc 4 DEG C (3) 11. AG eee RE Sa, 
*  yw32 . / / / 
TPHC 418.1 0 H2S804 TO pH<2 14 AS / / / 
TOC 415.1 0 H2S04 10 pH <2 1 L AG / / / 
ANIONS TF22 5 _-H2S04 TO pH <2 1 L P-CUBE / / i 
TT10 c 806 4 DEG C 1 L P-CUBE / / / 
310.1 NH sONNO3. TO pH <2. 1 L P-CURE / / / 
Be TSS ONLY 160.2 c 4 o€0C 1 L P-CUBE "790 _/ / / 
H20 QUALITY (SPECIFIED BELOW) i $s H2S804 TO pH<2 IL pP-CUBE / f beh 
* s, Cc 4 0€G C 1 i. P-CUBE / f / 
q OW HNO3 TO pH<2 1 L P-CUSE / / / | 
COLIFORM 303,909 4 DEG C (1) 4 02 / ae 
| STERILE / | NERS, SES 










NOTES PAL INORGANICS: ICP METALS (SS10); AS (SD22); SE (S021); TL (S009); $8 ($028); PB (SD20); HG (S801). 
H20 QUALITY: POS (TF27); TKN (TF26); WIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK cal 9); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, JE: NON-FILTERED 


‘RECEIVED BY: ee eee 


SIGNATURE: 


WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE PROTECTIVE 
| TOP OF CASING CASING STICK-UP CASING/WELL DIFF.| 9,26 FT 
EASURED 





“ABB ENVIRONMENTAL SERVICES, INC. 












PAGE 





FIELD SAMPLING NUMMER 









FIELD DATA RECORD - GROUNDWATER 
PROJECT} USATHAMA-FT DEVENS i, SITE TYPE WELL pyc 
. SAMPLING DATE 

ove » [li Dlolole lle Ix. wa mraer | 67.053. 94 

4 hd a K FILE NAME 
LOCATION PRO!L2AH 
ACTIVITY |START {WY YS -* ENO . WEATHER 

: 
TOP OF WELL PROTECTIVE PROTECTIVE 
CASING/WELL OIFF. 


WATER LEVEL / WELL DATA 





MEASURED 


WELL TEPTH 
HISTORICAL 


F 





WATER DEPTH 


HEIGHT OF 


WATER COLUMN / le 


K EAS 
PID READINGS: 


is lo 2 


3 6 GAL 


PURGE DATA 





PURGE VOLUHE 





TEMP, DEG C 
pi, uNtts C]pH PAPER 

SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPM 


EQUIPMENT DOCUMENTATION 
PURGING SAMPLING 


EQUIPMENT ID 


PERISTALTIC PUMP «ISCO # 
SUBMERSIBLE PUMP 
BAILER Me Ce es 


PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 





0 OTHER 
ANALYTICAL PARAMETERS METHOD —-~ FRACTION 
NUMBER CODE 
voc uUN20 VP 
f SVOC UM18 KS 
PEST/PCB UHO2 EC 
UH13 
PAL INORGANICS (SPECIFIED BELOW) N 
: LEAD ONLY $020 N 
EXPLOSIVES UWt9 LC 
UWw32 
TPHC 418.1 Q 
TOC 415.4 0 
(J ANIONS TF22 S 
TT10 C 
310.1 N 
iy TSS ONLY 160.2 c 
H20 QUALITY (SPECIFIED BELOW) ne S 
‘ Feat es 
| 
tL] COLIFORM 303,909 


Top OF CASING CAS 





4 10 







ING STICK-UP 
(FROM GROUND ) 


RISER 


set 
WELL INTEGRITY: 5 N ELEVATION fs : 
PROT. CASING SECURE | 
CONCRETE COLLAR INTACT GROUNDWATER : 
TOTAL GAL PURGED WELL LOCKED ELEVATION [| | 
PVC WELL CAP 
WELL [u2 INCH 
wet MOUTH ¢) Pea DIAMETER M4 INCH 
INCH 











llaiO MPLE OBSERVATIONS 
GAL q GAL > GAL CLEAR 
ee ND CLOUDY 
COLORED | 
TURBID 


zg 
ODOR 
OTHER (SEE NOTES) 


TER LEVEL EQUIP. USED GROUND ELEVATION 


ELECTRIC COND. PROBE 
FLOAT ACTIVATED 
PRESSURE TRANSDUCER 


CON FLUIDS USED 
POTABLE WATER 
LTQUINOX 
STEAM CLEANING 


A 


eT a 








HUMBER OF FILTERS USED 
SAMPLE BOTTLE 1D NUMBERS 
































PRESERVATION VOLUME SAMPLE 
METHOO REQUIRED COLLECTED 
; gui 7 B ,_€& /_D 
HCL, 4 DEG C (4) 60 HL cu / = / / 
4 DEG C (2) 1. AG / / / 
4 DEG (3) 1 LAG / / / 
/ / i. 
-HNO3 TO pH<2 1 L P-CUBE Ni Ps / / 
HNO3 TO pH<2 F / / / 
4 DEG C (7) 11. AG iS | a Re AE SS Ree 
: / / 
H2S04 TO pH<2 TL As / rf / 
H2S04 TO pH <2 1 AG / / / 
H2S04 TO pH <2 1 L P-CUBE / / / 
4 DEG C 1 L P-CUBE / / / 
HNO3 TO pH <2 1 L P-CUBE / / / 
4 DEG C 1 L P-CuBse =) /_ 4 / / 
H2S04 TO pH<2 1 L P-CUBE ae / iE 
4 DEG C 1 L P-CUBE rd 7 / 
HNO3 TO pH<2 1 L P-CUDE / / / 
4 DEG C (1) 4 02 / / es 
STERILE / / 















PB (SO29); HG (S801). 


PAL INORGANICS: ICP METALS (S510); AS (S022); SE (S021); TL (SD09); $8 (S023); 
H20 QUALITY: pod (TF27): TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERES 


NOTES 
EX. (507.0); 


HARDNESS. 


RECEIVED BY: © 
— Lf aes 


- 


SIGNATURE: 


a” 
ay ee ae ae : foe! 


yee 


os, hii ctianaiaie — 
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ABB ENVIRONMENTAL SERVICES, INC. 





mixta lel 


FIELD DATA RECORO * GROUNDWATER FIELD SAMPLING NUMRER 


USATHAMA-FT .DEVENS WELL 
a Ti fel folatal 1053-14 
PROLAAM 


LOCATION 
ACTIVITY [START JHE) yy END | ZY WEATHER 





SITE TYPE 


PROJECT 
SAMPLING DATE 








JOB NUMBER 





CGW 


Gi 
OVERCAST 


SITE 10 
FELE NAME 












WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP Ul FT CASING/WELL DIFF. 


L]ucasuren 






(FROM GROUND) 
RISER 


S N ELEVATION 





WELL CEPTH 
HISTORICAL 
WELL INTEGRITY: 


PROT. CASING SECURE 


CONCRETE COLLAR INTACT GROUNDWATER ae | 


WATER DEPTH 








HEIGHT OF 
WATER COLUMN, 725° FT WELL LOCKED ELEVATION 
. PVC WELL CAP 

x (.6€ weLL M2 INCH 

PIO READINGS: AMBIENT AIR (),{  PPH WELL MOUTH 2), 4 Pex DIAMETER }J4 INCH 

INCH 
PURGE DATA fis 11. 2D {200 7 

HPLE OBSERVATIONS 










PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
pi, units Ups PAPER TURBID 
O00R 


SPECIFIC CONDUCTIVITY umhos/cem 
OTHER (SEE NOTES) 


PUMP RATE, GPM 





‘ en ee eee 


EQUIPMENT DOCUMENTATION 

PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP —«ISCO # POTABLE WATER ELECTRIC COND. PROSE 
SUBMERSIBLE PUMP L1QUINOX FLOAT ACTIVATED | | 
BAILER Bo Oe a STEAM CLEANING PRESSURE TRANSDUCER 


PYC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER i 








0 OTHER NUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE HETHOO REQUIRED COLLECTED 
: | gO 
VOC UH20 VP HCL, 4 DEG C (4) 60 HL a ee Se ae Pes 
PM svoc UH18 MS 4 DEG C (2) 1 LAG ae See, gee 
L] pesrypce UNC2 EC é pESc y> FRE / / / 
UH13 / Z / 
PAL INORGANICS (SPECIFIED BELOW) N HNO3 TO pH<2 14 P-Cuse 8& a a ee / 
LEAD ONLY $020 N HNO3 TO pH<2 8 / / / 
EXPLOSIVES uw19 LC 4OEG-C (7) 1. aG).6CU@ a ae. Cae Sees 
"  UW3e2 / / ! 
TPHC 418.1 0 H2S06 TO pH«2 1 4 AN / 
TOC 615.1 0 H2S04 TO pH <2 1 L AG / / 
‘| ANLONS TE22 S H2s04 TO pH <2 1 L P-CUBE / / 
1T10 ‘ é DEG IC 1 L P-CUBE / / 
| 310.1 rt HNO3 TO pH <2 1 L P-CUBE / / ¢ 
i TSS ONLY 160.2 c 4 DEG C 1 L P-CUBE ae ae Bes 
H20 QUALITY (SPECIFIED BELOW) S H2S04 TO pH<2 1 L P-CUBE z / / eons 
‘ = c 4 DEG C 1 L P-CUBE / / fae 
_ N HNO3 TO pH<2 1 L P-CUDE / / 
i ot COLIFORM 303,909 4 0EGC (1) 4 02 / / 
STERILE / / 





NOTES PAL INORGANICS: {CP METALS (S510); AS (S022); SE (SO21); TL (S009); SB (S023); PB (SD20); NG (SBU",. 
H20 QUALITY:  pOS (TF27):; TKN (TF26); iT CTF22); CL/SO4 (TTI0); TSS (160.2); ALK (501.0); HARONESS | 


ALi PARAMETERS CCLLECTED AS TOTALS, IE: NON-FILTERED 
TV Ab Dp iT mete hl DIfH 


4 RECEIVED BY: 


5 a seestanesneighnenmacoie 
guowatune: Zk ee 





“ABB ENVIRONMENTAL SERVICES, INC. 





a 
ee Ny ne 
tere = PS 0 re iret a 


ete 
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FIELD SAMPLING NUMER 






ABCA 
site 1 


LOCATION ne 
ACTIVITY |START JDEAOQ EHO wef 
WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP [ Aue CASING/WELL orr.| — 3. e4Ft| 
CL : 


Pscasunen (FROM GROUND) 
HISTORICAL RISER 
5 N ELEVATION 


Try, ee oN | pr. CASING 5 
ae G8 GAL/VOL 


PROT. CASING SECURE 
}2- —« TOTAL GAL PURGED 


FIELD DATA RECORD - GROUNDWATER 





SITE TYPE : 
, SAMPLING DATE 





PROJECT} USATHAMA-FT.DEVENS 





JOB NUMBER 
FILE NAME 





PROLRAM 
WEATHER 








WELL “EPTH 





WATER DEPTH 





| 
| 
WELL LOCKED ELEVATION 
py WELL CAP | 
WELL B: INCH 
| 


CONCRETE COLLAR INTACT GROUNDWATER nea | 





HEIGHT OF 
£65 
PID READINGS: wet MOUTH). > Ppa DIAMETER —4 INCH 

} _1NCH 

PURGE DATA 7 | 

132 WHO sl MPLE OBSERVATIONS 

PURGE VOLUME CLEAR 
CLOUDY 

TEHP, DEG C COLORED 

ot, UNITS LI pH PAPER TURBID | 
ODOR 










SPECIFIC CONDUCTIVITY umhos/em 
OTHER (SEE NOTES) 


PUMP RATE, GPM 












EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP «ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [| 
BAILER Be Oe a STEAM CLEANING PRESSURE TRANSDUCER 
! PVC/SILICON TUBING Se es 
| IN-LINE/DISPOSABLE FILTER 3 
0 OTHER NUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
HUMBER CODE METHOD REQUIRED COLLECTED 
ee as ee oe eee ee 
: ver uH20 vp HCL, 6 DEG C (4) 60 HL f 5 /_e / 
VCC UH18 MS (eG ¢ (2) 1 L AG / / / 
— PEST/PC3 UHO2 EC 4 DEG C (3) 1 L AG / { / 
UH13 / / / 
pal [WORGANICS (SPECIFIED BELOW) r -HNO3 TO pH<2 1 L P-CUBE Te ae ee, / 
LEAD ONLY sp20.—i«t- N HNO3 TO pH<2 / / / 
EXPLOSIVES UWw19 Lc 4 OEG C C2). °1 AG G / tH / { / 
.  UW32 j / / 
2 PERS 418.1 0 H2S04 TO pH<2 1 L A" / / / 
a. tee 4154 0 H2S04 TO pH <2 1 L AG / / / 
2 ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 DEG C 1 L P-CUBE / / / 
310.1 N HNOS TO pH <2 1 L P-CUBE / / / 
"$5 CNL 160.2 Cc 4 0&G C 1 L P-CUBE J K., 
| HZ] QUALITY (SPEZIFIED BELOW) = 4, S H2S04 TO pH<2 1 L P-CUSE a ; ; ; 
| a 4 DEG C 1 L P-CUBE TES TEE SAPOEEE 
ee N HNO3 TO pH<2 1 L P-CUBE / | aE Te 
DORE PCRM 303,909 4 DEG C (1) 4 02 [in ee Sapa eae 
STERILE / J / 
nos PAL IMCRCANICS: ICP METALS (S$10); AS (SD22); SE (SD21); TL (S009); SB (S028); PB (S020); NG (SBO1). 


ee he en nets ae Se ep et ete meee oe 


H22 CuALITY: pou (TF27); TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 
AL. PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


Jute OM mee NT Furcmner. Ae 


/ 
Sam? mela € Te RED Cor «OF Baweh 





- RECEIVED BY: | @ 


SIGNATURE: 


I ee 














ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER 





PROJECT] USATHAMA-FT.DEVENS 


sire 0 [4] [od -Fil]|- Dale 


LOCATION 
activity {start LOS END [£0° ; 


WATER LEVEL / WELL DATA 






WELL TEPTH H 
HISTORICAL 


BL GAL/VOL 


WATER DEPTH 








HEIGHT OF 
WATER COLUMN] 9, pyc FT 


XY /-€8 
PIO READINGS: 


PURGE DATA i250 1Z90 





PURGE VOLUME 


TEMP, DEG C 
pi, untts Upx PAPER J 
SPECIFIC CONDUCTIVITY umhos/cm 34 


PUMP RATE, GPM 





EQUIPHENT DOCUMENTATION 
PURGING SAMPLING 


EQUIPMENT ID 


PERISTALTIC PUMP Isco # 
SUBMERSIBLE PUMP 
BAILER Bo Dong 


PYC/SILICON TUBING 
IN-LINE/DISPOSASLE FILTER 





0 OTHER 
ANALYTICAL PARAMETERS METHOD —« FRACTION 
NUMBER COOE 
‘ VOC UH20 VP 
SVOC U418 MS 
PEST/PCB UNO2 EC 
UHI3 
PAL INORGANICS (SPECIFIED BELCW) 
: LEAO ONLY so20.—ti; N 
EXPLOSIVES UW19 Lc 
UW32 
TPHE 418.1 0 
10C 615.1 0 
(J ANIONS TF22 S 
TTIO C 
310.1 N 
i TSS ONLY 160.2 C 
H20 QUALITY (SPECIFIED BELOW) S 
; ae c 
N 
| i) courrors 303,909 


ICP METALS (SS10)7 AS 
Pos (TF27); TKK (TF26); N 


NOTES PAL INORGANICS: 
H20 QUALITY: 


ALL PARAMETERS COLLECTED ; TOTALS, JE: - 
he mw») msiD INATR Oo 


<a | \ 


ans 


ToP OF WELL 
TOP OF CASING CASING STICK-UP 
MEASURED 


RISER 
WELL INTEGRITY: ) N ELEVATION | 





TOTAL GAL PURGED 
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FIELD SAMPLING NUMRER 






SITE TYPE 
SAMPLING DATE 


JO8 NUMBER 
FILE NAME 


PROLAAM 
WEATHER 


PROTECTIVE 
CASING/WELL DIFF. moe 0.18 F 





PROTECTIVE 


_ FT 


PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
WELL LOCKED ) 


GROUNDWATER 
ELEVATION | 









PVC WELL CAP 
WELL [J2 INCH 
ett MOUTH C).(p Ppa DIAMETER #44 INCH 
} INCH 
‘ 
—l = s | oS HPLE OBSERVATIONS 

CLEAR 
CLOUDY 
COLORED 
TURBID 

ODOR 


OTHER (SEE NOTES) 


GROUND ELEVATION 


aa 


CON FLUIDS USED 
POTABLE WATER 
LI QUINOX 
STEAM CLEANING 


FLOAT ACTIVATED 
PRESSURE TRANSDUCER 


nr 


NUMBER OF FILTERS USED 


TER LEVEL EQUIP. USED 
ELECTRIC COND. PROBE 








PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
HETHOD REQUIRED COLLECTED 
' . Zod Ay p | a a), 
HCL, 4 DEG C (4) 60 HL f E / / / 
4 DEG C (2) 1 L AG / / 7 
4 DEG C (3) 1 LAG / / 
/ / / 
-HNO3 TO pH<2 1 L P-CUBE i A a / 
KNO3 TO pH<2 / / / 
4 DEG C (2) 11. AG 2. /. w/ / 
/ / / 
H2S04 TO pH«2 1 LAS ae aa eres ear 
H2S04 TO pH <2 1 L AG ae Re Eee 
H2S04 TO pH <2 1 L P-CUBE / / / 
4 DEG C 1 L P-CUBE / / / 
HNO3 TO pH <2 1 L P-CUBE / / / : 
4 DEG C 1 L P-cuse ee a Se / 
H2S04 TO pH<2 1 L P-CUBE Cf / ft 
4 0EGC 1L P-cusE / / / 
HNO3 TO pH<2 1 L P-CUBE / / / 
4 DEGC (1) 4 02 ay | 
STERILE a | ae 












(S022): SE (S021); TL (SOO9); SB (S028); PB (S020); NG (SB01). 
[IT (TF22): CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARONESS. 


NON- FILTERED 


SF? Ke 


Sms. Duke. 
RECEIVED BY: 


SIGNATURE: Za 








“ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD + GROUNDWATER FIELD SAMPLING NUMMER 


USATHAMA-FT .DEVENS 






SITE TYPE 





PROJECT 

ane rl SIs ae 
ae w ee 
ACTIVITY |START | | 20> ** END IHSC 





WATER LEVEL / WELL DATA 
TOP OF CASING CASING STICK-UP |. 


H TOP OF WELL = PROTECTIVE 5 
FT 
(FROM GROUND) 






ET 


WELL CEPTH 


psec} Bi 
HISTORICAL 


S N 


WELL INTEGRITY: 

PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
WELL LOCKED 

PVC WELL CAP 


WATER pepra] 247s FT 





HEIGHT OF 
WATER COLUMN a 


P10 READINGS: 


WELL 
DIAMETER 












PURGE DATA 
* GAL 


PURGE VOLUME 


TEHP, DEG C 
pi, untts UpH PAPER 

SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPM 


EQUIPMENT DOCUMENTATION 
PURGING SAMPLING 


CON FLUIOS USED 


EQUIPHENT 1D 
POTABLE WATER 


PERISTALTIC PUMP Isco # 

SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED 

BAILER Oe Can #7 STEAM CLEANING PRESSURE TRANSDUCER 
Vitore cated 


PYC/SILICON TUBING 
“iprwand 








a 


SAMPLING DATE 
FILE NAME 


WEATHER 


PROTECTIVE 


ELEVATION 


GROUNDWATER 
ELEVATION 


2 INCH 
4 INCH 
} INCH 


TER LEVEL EQUIP. USED 
ELECTRIC COND. PROBE 











toed 505 


eal 


PLE OBSERVATIONS 

CLEAR 2 + terbd Iii y 
CLOUDY 
COLORED 
TURBID 


ODOR 
OTHER (SEE NOTES) 


ia ee 


es ee eee eee 


GROUND ELEVATIOH 


ane 














0 IN-LINE/DISPOSABLE FILTER | 
OTNER NUMBER OF FILTERS USED <smley Dian wee 
ANALYTICAL PARAMETERS ME THOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER COOE ME THOO Beaune? COLLECTED 
| aye OW 2028 O34feek CH/LD 
voc UH20 VP HCL, 4 DEG C (4) 60 ML / / ) 
§VOC UH18 MS 4 DEG C (2) 1 4 AG — / / 
PEST/PCB UHO2 EC 4 oec c (3) 1 L AG / / / 
UH13 7 / / / 
PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 KL p- CUBE \ / / / 
LEAD ONLY $020 H HNO} TO pk<2 1 SEE Te / / / 
EXPLOSIVES UW19 Lc 4 0&G C (7) 11 AG _&  _ / ee 
'  UW3e2 / / i 
TPHC 418.1 0 H2504 TO pH<2 1L Ai Meee peer eee 
TOC 415.1 0 H2S04 TO pH <2 1 Lb AG / / / 
AHTONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / 4 
310.1 N HNO3 TO pH <2 1 L P-CUGE / / / 
YTSS ONLY 160.2 C 4 0€GC 1 L P-CUBE | ae Oe / 
H20 QUALITY (SPECIFIED SELOW) S H2S04 TO pH<2 1 L P-CUBE / / a 
“ C 4 OEG C 1 L P-CUBE / | aaa: Sameera 
N HNO3 TO pH<2 1 L P-CUBE NA? / =. 
tL) coLrFoRM 303,909 & DESC (1) 4 02 $$$ 
STERILE / / / 










$B (S028); PB (S020); 


PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); 
ALK (301.0); 


H20 QUALITY: pos (TF27); TKN (TF26); NIT (TF22); CLssO6 (T1310); TSS (160.2); 
ALL PARAMETERS COLLECTED AS TOTALS, JE: NON-FILTERES 


NOTES 


\ ! ; 
Nc turb dity W206 sa we we AT PDC ee jwTurbidiema tke mM [func tioning ‘ 


RECEIVED BY: | & 


Aus cae cotlec tect & Vis loceten. 


t 


SIGNATURE: A 


HG (SBO1). 
HARDNESS. 








FL OOEE—E—E—_———EEeEeEeS 














“ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD + GROUNDWATER FIELD SAMPLING NUMIER 






SITE TYPE 






PROJECT] USATHAMA-FT DEVENS 


sre wo TY m|-GHE- [ols is 
LOCATION AS 
ACTIVITY {START TES =~” EXD i230 
WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE PROTECTIVE | 
TOP OF CASING CASING STICK-UP CASING/WELL DIFF.| — (>Dycret} | 
EASURED | } 


WELL CEPTH (FROM GROUND ) 


[ = 6-208 
sheen RISER ! 
WELL INTEGRITY: ES N ELEVATION fs | 






JOB NUMBER 
FILE NAME 










PROLAM 
WEATHER 

















WATER DEPTH 








“ty GAL/VOL PROT. CASING SECURE 
GROUNDWATER 


CONCRETE COLLAR INTACT 
D25 TOTAL GAL PURGED 





WELL LOCKED ELEVATION 
PYC WELL CAP 


HEIGHT OF 
WATER COLUMN] 7 ®AX FT 


WELL |J2 INCH 
PID READINGS: AMBIENT AIR (") cc) PPM WELL MOUTH {.\  PPH DIAMETER (44 INCH 
INCH 








LE OBSERVATIONS 










PURGE DATA | 
PURGE VOLUME 3 1U| GAL | a | XSsGAL | 5 GAL CLEAR 
—_= — CLOUDY | 
TEMP, DEG C ; : COLORED 
pi, UNITS UpH PAPER ee “7 - = t 
ODOR 


SPECIFIC CONDUCTIVITY umhos/em 
OTHER (SEE NOTES) 


PUMP RATE, GPM 


ee ee ee 


TER LEVEL EQUIP. USED GROUND ELEVATION 





TURBID 
| 


EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID ECON FLUIDS USED 
PERISTALTIC PUMP —«ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LI QUINOX FLOAT ACTIVATED f 
BAILER Oe Cen go STEAM CLEANING = PRESSURE TRANSDUCER 
cox bel ee en ee 


PYC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER th men t 
oe NUMBER OF FILTER use 





—aeer ee eee ae 











0 OTHER 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VCLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOO REQUIRED COLLECTED 
; CCCA YY 2 Cte eee y eee D 
e VOC UH20 vP HcL, 4 DEG c (4) 60 HL / az. / 
SVOC UN18 MS 4 DEG C (2) 1 LAG / / i 
PEST/PCB UHO2 EC i DEG e (29-44 AC / / / 
UH13 / / / 
PAL INORGANICS (SPECIFIED BELOW) H HNO3 TO px#<2 1b P-CUBE C7 / / 
aftr ONLY s020.—i- N HNO3 TO pH<2 / / / 
EXPLOSIVES UW19 LC 4 OEG C (7) 1 LAG (— / sl ) geet 6 / 
'  UW32 / f / 
TPHC G1B.1 0 H2S04 TO pH<2 TLA; / / / 
TOC £151 0 H2S08 TO pk <2 1c AG / / / 
ANIONS TF22 5 H2S04 TO pH <2 1 4 P-CUBE / / / 
TT10 C & 086 1. P-CUSE / / / 
| | 310.1 N HNO3 TO pH <2 14 P-CUBE f / / 
TSS ONLY 160.2 c 4 DEG C 1 L P-cusE ae / 
5 H20 QUALITY (SPECIFIED BELOW) 5 H2S04 TO pH<2 1 L P*CUBE / / is 
! ; .. C 4 pec c 1 L P-CUBE ae / a 
N HNO3 TO pH«2 1 L P-CUBE N 
tC] ccLrFoRM 303,909 4 DESC (1) 4 02 aaa 
: STERICS / / , 






NOTES PAL INGRGANICS: ICP METALS (S510); AS (S022); SE ($021); TL (SOOF>; SB (S028); PB (SOLd:; NS (S801). 
H2O QUALITY: pod (TF27): IKN (TF26); NIT (TF22): CL/SGS (TTIOD; TSS (160.277 ALK (501.0); HARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERES 


RECEIVED BY: 


SIGKATURE: oN heat r2,\ " punter 


ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER 










PROJECT] USATHAMA-FT.DEVENS 
SY mE 
sure 10 [a] [am] [ott [ola 
ST Cafe ic, dc he 
LOCATION 
ACTIVITY [START (135° ‘END fig 


WATER LEVEL / WELL DATA 






TOP OF WELL 
TOP OF CASING CASING STICK-UP 














FIELD SAMPLING NUMPER 
SITE TYPE 
JOB NUMGER 


PRO!.2AH 


PROTECTIVE 


fd | oly 12 | 


WELL 


[ees 3-1y | 
=e 


PAGE 













PROTECTIVE 
CASING/WELL DIFF. 


( 


: 


bs | 
~ 















WELL TEPTH A ueasureD (FROM GROUND) 
HISTORICAL RISER 
WATER DEPTH WELL INTEGRITY: $ N ELEVATION [ 
TZ. 0 SALVO PROT. CASING SECURE 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER | 
WATER coLumn] 2 Ip fT 10 TOTAL GAL PURGED| = WELL LOCKED | ELEVATION ae : 
PVC WELL CAP 
, WELL INCH 
PID READINGS: WELL MOUTH © PP DIAMETER [4 INCH 
INCH 


PURGE DATA 










MPLE OBSERVATIONS 
! 
| 







PURGE VOLUHE CLEAR 
CLOUDY 

TEHP, DEG C COLORED 

oi, UNITS LIpH PAPER TURBID 





ODOR 
OTHER (SEE NOTES) 


SPECIFIC CONDUCTIVITY umhos/em} _ jg 
PUMP RATE, GPM 






GROUND ELEVATION 


EQUIPMENT DOCUMENTATION 

PURGING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED 
PERISTALTIC PUMP «ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [ 
BAILER Ba Oe #7 STEAM CLEANING PRESSURE TRANSDUCER 


i a 





PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 








NUMBER OF FILTERS USED 


























oO OTHER 
ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOO REQUIRED COLLECTED P | 
‘ . | aa ae fy 
t vec UH20 VP HCL, 4 DEG C (4) 60 HL ; a ee ee / 
SVC UM18 MS i OEG ec (2) TUG j / / 
PEST/PCB UHO2 EC 4 DEG C (3) 10 AC / / / 
UH13 7 / / / 
PAL INORGANICS (SPECIFIED BELOW) H ‘HNO3 TO pH<2 1L P-cUBE ff Sie a / / 
1 LEAD ONLY gso20.—i«- N HNO3 TO pH<2 / / / 
EXPLOSIVES UW19 LC 4 DEG C (7) 11 AG U) Cc f/f ef / 
UW32 / / / 
TPHC 418.1 0 H2S04 TO pH<2 1 L A‘ / / / 
TOC 615.3 0 H2S04 TO pH <2 1 L AG / / / 
J AN TONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / ! 
TT10 c 4 DEG C 1 L P-CUBE / j / 
310.1 N HNO3 TO pH <2 1L P-CUBE © / / / 
TSS ONLY 160.2 C 40EG Cc 1 L P-CuBe / | 
WM u20 QUALITY (SPECIFIED BELOW) S H2S04 TO pH<2 1 L P-CUBE nee ae Se See Sees 
| ‘ =. C 4 DEG C 1L P-CUBE - j / eas 
NO ceciecns aa rt HKO3 TO pH<2 1 L P-CUBE / / / 
C 4 0EG C (1) 4 02 / / 
STERILE / / a 






PAL INORGANICS: ICP METALS (SS10); AS (SD22); SE (S021); TL (S009); $B (S028); PB (S20); 5 (S801). 
H20 QUALITY: pos (TE27); TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (501.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, JE: HON-FILTERED 


PH Wot = LOG CAL (Mie ner auc viourg\ 


NOTES 


‘RECEIVED BY: 








SIGHATURE en ee ee oe ee 


en — 














Oe RRR RE a mtr 
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ABB ENVIRONMENTAL SERVICES, INC. 






mths | tl ols 


FIELD DATA RECORD - GROUNDWATER FIELO SAMPLING NUMER 











SITE TYPE 





PROJECT} USATHAMA-FT.DEVENS 
/ 
anew [alr Jol A [else ex wer [apna 
4 7 VA » a FILE NAME 
: WEATHER | o¥ 











LOCATION 
ACTIVITY START 19 675 EHD YO 7 : 


TOP OF WELL = PROTECTIVE PROTECTIVE , 
TOP OF CASING CASING STICK-UP 3 Yj FT) CASING/WELL DIFF.) ~", jaf Ft 


cee (FROM GROUND) 
HISTORICAL RISER 
5 N ELEVATION 


WELL INTEGRITY: 
2.77 GAL/VOL PROT. CASING SECURE 
ie TOTAL GAL PURGED 







WATER LEVEL / WELL DATA 









WELL TEPTH 





WATER DEPTH 





| 
| 
WELL LOCKED 3 ELEVATION 
PVC WELL CAP 


CONCRETE COLLAR INTACT GROUNDWATER id 


HEIGHT OF , 

warer coLUMN| Lf FAFt 
yess 

PID READINGS: AMBIENT AIR () — PPH wett HouTH ©) era DIAMETER ‘ |J4 INCH 

INCH 


osu \| @0 = 
l Nos : MPLE OBSERVATIONS 





WELL INCH 


PURGE DATA 

















PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
pi, untts Lipx PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPH 


OTHER (SEE HOTES) 














EQUIPHENT DOCUMENTATION | 
PURGING SAMPLING EQUIPHEKT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP ISCOM POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP L OUI NOX FLOAT ACTIVATED fd 
BAILER Mon Con go STEAM CLEANING PRESSURE TRANSDUCER 
| PYC/SIELICON TUBING ee fae ee | 
IN-LINE/DISPOSABLE FILTER : ! 
ie OTHER HUMBER OF FILTERS USED | | 
ANALYTICAL PARAMETERS METHOD «FRACTION =PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOD REQUIRED COLLECTED 
| C3B A, Bi /_¢ /_> 
fi vor UM20 vp HCL, 4 DEG C (4) 60 HL j i ee ee / 
Levee UM18 MS 4 DEG C (291 LAG / / / 
iid PEST /PCa UHO2 EC 4 DEG C (3) 1 Lb AG / / / 
UH13 | j / / 
Ml PAL INCRGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1 L P-CUBE Ce ae / / 
rn LEAD ONLY $020 K HNO3 TO pH<2 / / / 
EXPLOSIVES UW19 Lc 4 DEG C (2) 4A KG ef pe a / 
a  UW32 / / / 
por. Neihe 418.1 0 H2S04 TO pH<2 TL A" / { / 
eas 2 415.1 0 H2S04 TO pH <2 1 L AG / f / 
3 ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / / 
310.1 N HNO3 TO pH <2 1 L P-CUBE / / / 
h TSsChit 160.2 C 4 DEG C 1 L P-CUBE / / / 
M20 QUALITY (SPECIFIED BELOW) = | 5 H2S04 TO pH<2 1 L P-CUBE Ss ge Po es 
‘ ot) G 4 DEG Cc 1 L P-CUBE be / / / 
here ode N HNO3 TO pH<2 1 L P-CUBE / / / 
— ccrrer™ 303,909 4 DEG C (1) 4 02 SS / 
STERILE / / / 
WOTES Pa. INCRGANICS: ICP METALS (SS10); AS (S022); SE ($021); TL (SDO9); SB (S028); PB (SD20); NG (S801). 


Pe eh ens a EE lt le NN oe 


HED CUALITY: POG (TF27): TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 
AL. PARAMETERS COLLECTED AS TOTALS, JE: RON-FILTERED 


RECEIVED BY: 
= 
SIGNATURE: 4 ne a Va oer a 





ABB ENVIRONMENTAL SERVICES, INC. 
















} 
i 


pace 1 of _{ 


| 





FIELD SAMPLING NUMER mlx Tl tho [7 


FIELD DATA RECORD - GROUNDWATER 


USATHAMA-FT DEVENS WELL 
it (ml- Jofal- Lele lx! 7053-14 _| 
PRO.2AM Pe 


LOCATION 
ACTIVITY START JU 2. enw [630 - | WEATHER 
WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP CASING/WELL DIFF. 
e Cann, 3 i ; 
S 





PROJECT SITE TYPE 





JOB NUMGER 





SITE [0 








WELL TEPTH (FROM GROUND) 
RISER 


fweasuner 
HISTORICAL 
WELL INTEGRITY: N ELEVATION 






PROT. CASING SECURE 


WATER DEPTH 
} GAL/VOL 
4.53 CONCRETE COLLAR INTACT 
WELL LOCKED = 


| 

l 

HEIGHT OF Excl | 

WATER couum] BRB FT [Fy TOTAL GAL PURGED : oe, 
$3 = PVC WELL CAP 

WELL 2 INCH 
PID READINGS: AMBIENT AIR Cy. ©  PPH wet MOUTH OS Pea DIAMETER INCH 
INCH 

| 


? 





ELEVATION 


GROUNDWATER i 





PURGE DATA 
MPLE OBSERVATIONS 









PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
pit, uNtTS Lip PAPER TURBID SO 
ODOR 


SPECIFIC CONDUCTIVITY umhos/em 
OTHER (SEE NOTES) 


PUMP RATE, GPM 

























EQUIPHENT DOCUMENTATION 
PURGING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP —*ISCO 4 POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED aes, 
BAILER D2 Oem STEAM CLEANING PRESSURE TRANSDUCER 
PVC/SILICON TUBING Nine dedi cited @ 
IN-LINE/DISPOSABSLE FILTER <q ws pme~t 
0 OTHER NUMBER OF FILTERS USED he | 
ANALYTICAL PARAMETERS METHOO «FRACTION PRESERVATION VOLUME SAMPLE SAMPL2 BOTTLE ID NUMBERS | | 
NUMBER CODE METHOO REQUIRED COLLECTED 
: . OYeA 4_CMeG/s_CHan /_ OY¢eD 
Bs UN20 vp HCL, 4 DEG C (4) 60 HL iE E /_F / / 
svoc UN18 MS 4 DEG C (2) 1 L AG f ‘A / 
PEST/PCH UNC? Ec 4 DEG C (3) 1 L AG | / / / 
UH13 / / / 
aft INORGANICS (SPECIFIED BELCW) r ‘HNO3 TO pH<2 1 L P-CUBE af Cre] / / 
LEAD CNLY so20.— N HNO3 TO pH<2 . / / / 
EXPLOSIVES ywt9 Lc 4 DEG C t) 11. AG ~ / toy rs 
5 UW32 / / / 
= TPHT 418.3 0 H2S04 TO pH<2 TL AN j / / 
. rc 415.4 0 H2S04 TO pH <2 1 L AG / / / 
J ANIONS lee S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 CEG. € 1 L P-CUBE / / / 
= 310.1 N HNO3 TO pH <2 1 L P-CUBE j / / 
S| TSS OLY 160.2 Cc 4 0€G C 1 L P-CUBE “ / / / 
H20 QUALITY (SPECIFIED BELOW) 5 H2S06 TO pH«2 1 L P-CUBE ae ia ae 
. “ C 4 0EGC 1 L P-CUBE ae, a, a 
7 HNO3 TO pH«2 1 L P-CUSE Ni / / | 
CCL FORM 303,909 4 DEG C (1) 4 02 ae, | amen 
STERILE / / = 








NCTES Sd ead Pe el METALS ($10): AS ($022); SE (S021); TL (S009); SB ($028); PB (S020); NG (SBO1). 
W290 CUALITY: POS CTF27): TKN (TR26); NET (TF22); CL/SOS (TTI0); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, [E: NCN-FILTERED 


Raehich maker pian, Cond uctuity meter Dollery decd 


‘RECEIVED BY: 





SIGNATURE: 




















“ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMfER 


USATHAMA-FT .DEVENS 

AT lm —[oli-lobtlx 
LOCATION 
activity |staktT | 30 ~~ EXD 
TOP OF WELL = PROTECTIVE PROTECTIVE | 
TOP OF CASING CASING STICK-UP 2). FT CASING/WELL OLFF. | 


(FROM GROUND ) 


Fyrea SURED - O.187) 
HISTORICAL RISER | 
WELL INTEGRITY: N ELEVATION f : 


PROJECT SITE TYPE 






JOB NUMBER 





SITE ID 





PROL.AM 














tw 








wy 





% (- GAL/VOL PROT. CASING SECURE 
CONCRETE COLLAR INTACT GROUNDWATER 
{2 5 TOTAL GAL PURGED 


WELL LOCKED ELEVATION 






| 

} 

HEIGHT OF 5.12 A] | 

WATER couumal 52. FT 
3.12 PVC WELL CAP 

WELL 2 INCH 
PIO READINGS: AMBIENT AIR O.O PPM wet MOUTH O.orre OLAMETER INCH 
INCH 

j 

| 








PURGE DATA 
MPLE OBSERVATIONS 










PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
pi, UNITS L]pH PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/cm 
OTHER (SEE NOTES) 


PUMP RATE, GPM 























EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID ECON FLUIDS USED ER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP _—«ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [| 
BAILER Oe Oo go STEAM CLEANING - PRESSURE TRANSDUCER 
PVC/SILICON TUBING Nong JSadicated | 
IN-LINE/DISPOSABLE FILTER CG apm 
O OTHER HUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTILE ID NUMBERS | 
NUMBER CODE KE THOO RECUIRED COLLECTED 
. . CH7A  /_CHZB / _OYCE /_Cetep 
Es UH20 VP HCL, 4 DEG C (4) 60 HL z E / FS ; 
SVOC UM18 MS 4 DEG C (2) 1 LAG / / / 
PEST/PCB UNO2 EC e206G. ehyctoae / / / 
UH13 / / / 
afc INORGANICS (SPECIFIED BELOW) N HNO3 TO pH«2 1 L P-CUBE af Cr _/ ; / 
LEAD ONLY so20 N HNO3 TO pH<2 / i / 
EXPLOSIVES Uwi9 EC 4 DEG < (7) 1 4 AG G / See eee See 
UW32 / / / 
TPHC 418.1 0 H2S04 TO pHe2 1LA. / / / 
TOC 615.4 0 H2S04 TO pH <2 1 i AG / / / 
!} ANIONS TF22 S H2SC% TO pH <2 1 L P-CUBE / / / 
1T10 C iG) seks 1 L P-CUBE / / / 
‘ 310.1 N HNO3 TO pH <2 1 L P-CUBE / / / : 
4 Tss ONLY 160.2 C 4 DEC < 1 L P-CuBE end, / aie 
H20 QUALITY (SPECIFIED BELOW) = +, S H2SOs TO pH<2 1 L P-CUBE ay, / | ae 
| : a C 6063 < 1. P-CUBE K_/ / ae 
heer H HXC3 TO pH<2 1 L P-CUBE NO / / / 
303,909 & DES 2 (1) 4 02 / / | ee 
STERILE / / as 







e ¢§021): TL (S009): SB (S028); PB (S020); HG (SBO1). 


NOTES PAL INCRGANICS: ICP METALS (SS10}; AS (S022°; §$ 
(TE22): CL/Sos C(TTIO); TSS (160.2); ALK (301.0); HARONESS. 
E 


H20 QUALITY: POS (TFE27): TKN (TF26); Nit 
ALL PARAMETERS COLLECTED AS TOTALS, [E: NCN-F 


——— iy 


Lu PVR hae bem UK. _ 


RECEIVED BY: 


SIGHATURE: EN : hea vk: eer, a 
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ABS ENVIRONMENTAL SERVICES, INC. 





ml |] t}ols 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER 





: SAMPLING DATE 
wwe ALDH ox ns 
FILE NAME 








LOCATION PRO!L2AM ca 
activity |stakT flyaO -° EXD oF 1 0 ; WEATHER | O¥G2CAS T 


PROTECTIVE 


WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE 
TOP OF CASING CASING STICK-UP HS FT CASING/WELL OFF. 


WELL DEPTH H MEASURED (FROM GROUND) 
HISTORICAL RISER 


4, hy GAL/VOL 


145 ‘TOTAL GAL PURGED 











WELL INTEGRITY: S N ELEVATION 


PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
WELL LOCKED ‘ 
PVC WELL CAP 

WELL |J2 INCH 


x {.6% 
PID READINGS: AMBIENT AIR O.C PP WELL MOUTH °O.o PPM OIAMETER 4 NCH 
[NCH 





WATER DEPTH 





ELEVATION 


GROUNDWATER i 





HEIGHT OF 
WATER COLUMN] & GS FT 




























PURGE DATA lu 5 ino 0900 
| MPLE OBSERVATIONS 
PURGE VOLUME faecal fa 19, Bar 3 GAL CLEAR 
CLOUDY 
TEMP, DEG C Is. 7 &.7 COLORED 
pi, uNtts CpH PAPER 5-21 TURBID 
SPECIFIC CONDUCTIVITY umhos/cm ODOR 
PUMP RATE, GPH OTHER (SEE NOTES) 






EQUIPHENT DOCUMENTATION 

PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATIOX 
PERISTALTIC PUMP {Sco # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP L fQUINOX FLOAT ACTIVATED ae 
BAILER B2 Clan 4 STEAM CLEANING PRESSURE TRANSDUCER 


ae 


NUMBER OF FILTERS USED 





PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 























0 OTHER 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER COOE METHOD REQUIRED COLLECTED 
| | own , BB,» ¢ » _D 
VCC UM20 VP HCL, 4 DEG C (4) 60 HL f, t/ / / 
SVOC UM18 MS & OeG (2) 1b AG od / / / 
PEST/PCB UHO2 EC 4-dEG ¢ 3)i1cac / / / 
UH13 4 / / 
PAL INORGANICS (SPECIFIED BELCW) N “HNO3 TO pH<2 1 L P-CUBE E INO / 
LEAD ONLY s020.—i«- N HNO3 TO pH<2 / / / 
EXPLOSIVES uw19 LC S-DEGic (7) 11 AG 2 _/ _ /_ | | a 
"  UW32 / / / 
TPHE 418.1 0 H2504 TO pH<2 11 AY / / / 
TOC 615.1 0 H2S04 TO pH <2 1 L AG / / / 
ANIONS TF22 S H2S504 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 DEG C 1 L P-CUBE / / / 
. 310.1 N HNO3 TO pH <2 1.1L P-CUBE / / / 
SS ONLY 160.2 c 4 DEG C 1 L P-CUBE J /__k 
A H20 QUALITY (SPECIFIED BELOW) *, 5 H2S04 TO pH<2 1 L P-CUBE a ; i 
: ae, c 6 OEG C 1 L P-CUBE ee Pa win Se 
I Nu HNO3 TO pH<2 1 L P-CUBE / Ee See 
COLIFORM 303,909 4 Dec c (1) 4 02 / / eee, 
| STERILE / / / ae 





NOTES PAL INORGANICS: — ICP METALS (SS10); AS (SOZ2): SE (S021); TL (S009); SB ($028); PB (SD20); NG (S801). 
ete H20 QUALITY: = POG (TF27); TKN (TFe6); NIT (TF22): CL/SOS (TT10); TSS (160.2); ALK (301.0); HARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, LE: NON-FILTERED 


(L437 pd 7 yet 
too PURGE pet & logsA 
DSSS Bte.gwsPvrAGe 
RECEIVED BY: 


SIGHATURE: 














“ABB ENVIRONMENTAL SERVICES, INC. 











te ee = aint 
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FIELD DATA RECORO - GROUNDWATER FIELD SAMPLING NUMMER ali | 


USATHAMA-FT .DEVENS SITE TYPE | WELL 
cine Cree 


LOCATION PROL2AN Meg 
ACTIVITY [START IA 
WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP CASING/WELL OIFF.) — 18 
MEASURED 


WELL TEPTH (FROM GROUND ) 


Hea RISER | 
= WELL INTEGRITY: 5 N ELEVATION — , 


PROT. CASING SECURE 


CONCRETE COLLAR INTACT ba GROUNDWATER 
WELL LOCKED : ELEVATION fd 


PVC WELL CAP 
WELL i INCH 


PROJECT 
SAMPLING DATE 









JOB NUMBER 





SITE ID 
FILE NAME 





WEATHER 












WATER DEPTH 





HEIGHT OF 

WATER COLUMN] 22 25 FT 
X1.6% 

PID READINGS: AMBIENT AIR po — PPH weut MOUTH 0. © Ppa DIAMETER 


4 INCH 
} INCH 






PURGE DATA 










PURGE VOLUME CLEAR 

CLOUDY 

TEMP, DEG C COLORED 

pi, untts (pH PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPM 


OTHER (SEE NOTES) 






| 
i 
| 
MPLE OBSERVATIONS 
| 
} 


EQUIPMENT DOCUMENTATION 

PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP Isco & POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LICQUINOX FLOAT ACTIVATED | | 
BATLER #2. ern # STEAM CLEANING PRESSURE TRANSDUCER 


nl 
4 


PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 





NUMBER OF FILTERS USED | 











OU OTHER 
ANALYTICAL PARAMETERS METHOD —« FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOD REQUIRED celia 
. ae Lee E. /_ 
i VOC UH20 VP KCL, 4 DEG C (4) 60 HL A (Fr / 
SVOC UN18 MS i GEG -C (2) 1 LAG | / 
PEST/PCB UHe2 EC & DEG C (3) 1 LAG ——— / / 
UH13 / / / 
RM) PAL INORGANICS (SPECIFIED BELCW) H -HNO3 TO pH<2 1 L P-CUBE PF; OS / / 
| LEAD ONLY so20 = ti‘<‘*dN HNO3 TO pH<2 / / / 
M) EXPLOSIVES uw? ic GEG C (24-4 ARG Cc _/_H 4 / 
-YW32 / / : 
TPHC 418.1 0 H2S04 TO pH<2 1.1L A% / / : 
TOC 615.4 0 H2S04 TO pH <2 1 Li AG / / / 
ANIONS TF22 S H2504 TO pH <2 1 L P-CUBE / / ' 
TT10 C A peg c 1 L P-CUBE / / / 
ere | 310.1 N HNO3 TO pH <2 1 -L P-CUBE / / / 
S ONL 160.2 C 4 OEG C 1 L P-CUBE : 
" H20 QUALITY (SPECIFIED BELOW) 5 H2S04 TO pH<2 1 L P-CUBE Se aes 
' ae C 4 DEG C 1 L P-CUBE / f aes 
N HNO3 TO pH<2 1 L P-CUB aaa 
UL] ccuiFoRM 303,909 SDEG C1) 4 02 ; ==) weet 
STERILE / / 








des PAL INORGANICS: ICP METALS (SS10); AS (SD22); SE (S021); TL (S009); $B (S028); PB (SD20); NG (SB0".. 
H20 QUALITY: pos (TF27): TKN (TF26); NIT (TF22); CL/SOS (TTIO); TSS (160.2); ALK (301.0); HARDNESS 


ALL PARAMETERS COLLECTED AS TOTALS, JE: NON-FILTERED 


{WV pafaen A2 oe lo4 7 


fyt5 vet & 24 oA gh th 
0 > Le RECEIVED BY: 


YOO 
rt ey ee 
: SIGHATURE: mee Ger C LaOe ae 


Brey zt oi ts yo Shak Ceo ails . 





elas ewer oy waa 


irre same kerala der 
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ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER 


USATHAMA-FT DEVENS 
HT Tm-loli-lolgla 


LOCATION PROW.2AH foes il : 
ACTIVITY |START : --EMD | KYO - WEATHER | C[ody, GOS 


PROJECT SITE TYPE 









SITE 10 

















WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP CASING/WELL wn COP Fy 
WELL TEPTH fmasunen (FROM GROUND) 
HISTORICAL RISER 
WELL JNTEGRITY: 5 N ELEVATION 


WATER DEPTH 
PROT. CASING SECURE 


CONCRETE COLLAR INTACT 





ELEVATION 


GROUNDWATER | 





HEIGHT OF 7 
waTeR COLUHN] ( (-, FT WELL LOCKED 
PVC WELL CAP 
WELL [J2 INCH 
P{D READINGS: AMBIENT AIR > ppm] |WELL HOU7H) (> = PPH DIAMETER INCH 
OP C.0 J__ INCH 


LE OBSERVATIONS 











PURGE DATA 

PURGE YOLUME CLEAR 
CLOUDY 

TEMP, DEG C COLORED 

ot, units Llpx paper TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/cm 
OTHER (SEE NOTES) 


PUMP RATE, GPM 





















EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED R LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP «ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LI QuINOX FLOAT ACTIVATED [| 
BAILER Oe an STEAM CLEANING ye TRANSDUCER 
PYC/SILICON TUBING _ediesled & jmp, 
IN-LINE/DISPOSABLE FILTER a TY es FE 
U OTNER NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOD REQUIRED  COLLECTE 
nm. CH EA aa ala CC BD 
Tver UM20 vP HCL, 4 DEG C (4) 60 HL aa / 
bd’ S¥CC UH18 MS 4 DEG C (2) 1 L AG 4 rE ; E / / 
wu. PEST/PCS UHO2 EC 4 DEG C (3) 1 L AG / / 
aan UH13 / / / 
Ty PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pH«2 1 L P-CUBE if ED / / / 
ws LEAD ONLY $020 H HNO3 TO pH<e / / / 
LP EXPLOSIVES uw19 Lc 4 DEG C 1) FLAG ~  /_} as ee 
2 -yw32 / / / : 
Ge 418.1 0 H2S04 TO pH<2 1 L A% / / 
fla ee 415.1 0 H2S04 TO pH <2 1 L AG / / / 
L AWIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 DEG C 1 L P-CUBE / / / 
= 310.1 N HNO3 TO pH <2 1 .L P-CUBE / / / - 
m 185 CNL 160.2 C 4 DEG C 1 L P-CUBE eee / | ee 
wh HIT QUALITY (SPETIFIED BELOW) ee S H2S04 TO pH<2 1 L P-CUBE | / / /: 
re C & DEG'C 1 L P-CUBE R / / / 
Be a, des N HNO3 TO pH<2 1 L P-CUDE / 
ie soe tees 303,909 4 DEG C (1) 4 02 SS, os 
STERILE / / fo 
WES PA. INCRSANICS: ICP METALS (SS10); AS (S022); SE (SD21); TL (S009); SB (S028); PB (S020); NG (SB01). 


Nee Date pod (TF27); TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 
AL. PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


Ms/MsP Catlected c+ Huis loceHea. 
| - RECEIVED BY: 


SIGNATURE: 


< - , 








Hale YD MS Oat POR 
a’ 


ee eee 


2 Settee eee 


Pe ee 
SE a 


© 























ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER 


PROJECT 





al Tai Joly | felo Ie 


SITE ID 





LOCATION 
ACTIVITY 












USATHAMA-FT .DEVENS 

















PAGE 





FIELD SAMPLING NUMTER 






Aare 





SITE TYPE 
. SAMPLING DATE 


Tes 


cGW 
Zain 40°F 






JOB NUMBER 







FILE NAME 





PROL 2AM 
WEATHER 














WATER LEVEL / WELL DATA TOP OF WELL —- PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP 2. ZE FT CASING/WELL oF.| —a,48 FT 
WELL TEPTH apiece (FROM GROUND) 
HISTORICAL RISER 
WATER DEPTH WELL INTEGRITY: 5 N ELEVATION (| 
43.93 GAL/VOL PROT. CASING SECURE 
HEIGHT OF —— CONCRETE COLLAR INTACT GROUNDWATER 
WATER COLUM] a 1 FT TOTAL GAL PURGED WELL LOCKED ELEVATION f 
PVC WELL CAP 
Kibo WELL Yo2 INCH 
PID READINGS: WELL MOUTH ~ PPM DIAMETER §B4 INCH 
INCH 
PURGE DATA é . 
ILLS 1 o12 | | JS 30 MPLE OBSERVATIONS 
— Gade [ete m poze faem [anew | Aces 
CLOUDY 
TEMP, DEG C 9,70 weal 9, COLORED 
ot, units Ups paper raya Eal TURBID 
SPECIFIC CONDUCTIVITY umhos/em aE Az . ODOR 
PUMP RATE, GPM fh Yt = OTHER (SEE NOTES) 


EQUIPMENT DOCUMENTATION 
EQUIPMENT ID 





PURGING SAMPLING 
PERISTALTIC PUMP —«ISCO # 
SUBMERSIBLE PUMP 
BAILER Bee Don ge 
PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 
0 OTHER 
ANALYTICAL PARAMETERS METHCO —«-FRACTION 
NUMBER COOE 
vies UH20 VP 
Hf se UM1T8 MS 
PEST/PCB UNC? EC 
UH13 
PAL INORGANICS (SPECIFIED BELCW) N 
ieee ONLY $920 N 
EXPLOSIVES uwt9 Lc 
UWw32 
[) rpc 418.1 0 
. TCC 615.1 0 
Lt ANTONS TFEe S 
1T10 2 
cae ee N 
1SS ONLY 160.2 C 
¥ H20 QUALITY (SPECIFIED BELCw) 5 
: . oy Cc 
N 


303,909 


COLL FORM 






{cP METALS (SS10); AS 
POw (TF27): TKN (TF28); 
AS TOTALS, IE: 


INORGANICS: 
CUE. 


PARAMETERS CCLLECTES 


4 


SuTTTTTITTTInITIvnnTnnIETnTrETnnEEE IEEE SOEICUTE TUNE 


TER LEVEL EQUIP. USED GROUND ELEVATION 


ELECTRIC COND. PROBE 
FLOAT ACTIVATED 
PRESSURE TRANSDUCER 


nial 


CON FLUIDS USED 
POTABLE WATER 
LTQUENOX 
STEAM CLEANING 





NUMBER OF FILTERS USED 





PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS 
METHOD REQUIRED COLLECTED 
OA, B 1 C 12? 
HCL, 4 DEG c (4) 60 HL ey ee ee / 
4 DEG C (2) 1 LAG / / / 
4 DEG C Gy CL AG / / / 
/ / j 
HNO3 TO pH<2 14 P-CUBE C \ A - / 
HNO3 TO pH<2 / / / 
4 DEG C (7) 1 LAG G /_H /__! / 
/ / / 
H2S04 TO pH«2 1 LAN Sees ay / 
H2S04 TO pH «<2 1 L AG es ae ae 
H2S04 TO pH <2 1 L P-CUBE / / / 
6 DECC 1 L P-CUBE / / / 
HNO3 TO pH <2 1 L P-CUBE / / / 
4 DEG C 1 L P-CUBE ae ee / 
H2S04 TO pH<2 1 L P-CUBE i. / / ‘x 
& DEG C 1 L P-CUBE / / | ae 
HNO3 TO pH«2 1 L P-CUDE / / / 
4 DEG C rahe ae: / / 
STERILE / / / 





(S022): SE (S021); TL (SDO9); SB (S028); PB (S020); NG (SB01). 
[7 (TF22): CL/SOS (TT10); TSS (160.2); ALK (301.0); HARDNESS. 


NON- FILTERED 


RECEIVED BY: | 
5. 
SIGNATURE: —5§»_«s§ “Um OC AL HL, cbr 





— — wiiiwestes amo 








“ABB ENVIRONMENTAL SERVICES, INC. PAGE OF 






aly ails) 4 43! 


FIELD SAMPLING NUMMER 





FIELD DATA RECORD - GROUNDWATER 








. SAMPLING DATE 
SITE 10 ate led -jo[g]- [lolx JOB NUMBER | OFO SS1¥ ® 
FILE NAME CGW 
LOCATION PRO!.2AM ed | 
= ee | 





ACTIVITY |START O9 5c “END WESC. 19: 





WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP > oS FI CASING/WELL DIFF. OA C, Ft] 


PB neasureo 





(FROM GROUND) 
RISER 





WELL “EPTH 


HISTORICAL 
ELEVATION 


WELL INTEGRITY: 5 N fs 
PROT. CASING SECURE 

CONCRETE COLLAR INTACT GROUNOWATER | 
TOTAL GAL PURGED WELL LOCKED | ELEVATION fs : 
PVC WELL CAP | 





WATER DEPTH 


HEIGHT OF 
WATER COLUMN! 4.) FT 





x 1.64% WELL 2 INCH 
PID READINGS: AMBIENT AIR Q.Q  PPH| {WELL MOUTH ¢, 0 PPM DIAMETER (4 INCH 
INCH 


| 
oly | a | | 
=. MPLE OBSERVATIONS 















PURGE DATA 

PURGE VOLUME CLEAR 
CLOUDY 

TEHP, DEG C COLORED 

ol, UNITS L]pH PAPER —— 
OOOR 


SPECIFIC CONDUCTIVITY umhos/cm 
OTHER (SEE NOTES) 


PUMP RATE, GPM 






TURBID ; 
I 
| 


EQUIPHENT DOCUMENTATION 
PURGING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP Isco # POTABLE WATER - ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED | | 
BAILER G2 Ca" 4 STEAM CLEANING PRESSURE TRANSDUCER 


rr 





PYC/SILICON TUBING 
IN-LINE/DISPOSASLE FILTER 





NUMBER OF FILTERS USED 















































O OTHER 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS ! 
NUMBER CODE METHOO REQUIRED COLLECTED 
; . zHA 7 2 / © _ /_D 
: voc UH20 vP HCL, 4 DEG C (4) 60 HL ae ae / 
SVOC UM18 MS 4 DEG C (2) 1 1 ac / / / 
PEST/PCB Uno2 EC ‘pe0€ (3) 1 LAG / / / 
UH13 : / Ee, 
PAL INORGANICS (SPECIFIED BELCW) N HNO3 TO pH<2 1LP-cusse Fy Se One Saree, 
LEAD ONLY so2z0-té‘SNK HNO3 TO pH<2 a / i / 
EXPLOSIVES uw19 Lc 4 0&G C m1iac = & a a ae A 
UW32 / / / 
TPHC 418.1 0 H2S04 TO pH<2 TL A% { / / 
: TOC 615.1 0 H2S0% TO pk <2 14 AG Ek Se See SESS 
ANIONS TF22 S H250% TO pH <2 1 L P-CUBE / / / 
TT10 c 4 ves c 1 L P-CUBE / / / 
| 310.1 N HNO3 TO pH <2 1 L P-CUBE / / / 
SS ONL 160.2 C 4 DESC 1 L P-cuse S K 
H20 QUALITY (SPECIFIED BELOW) $ K2Sod4 TO pH<e 1 L P-CUBE = ; J i 
: ae c 4 DEG C 1 L P-CUBE / | CR aM 
H HNO} TO pK< 1 p-cud SS 
' CL) COLIFORM 303,909 rn ala a ai aaa! SE 
: STERILE / / / 









ROVE? PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (SD09); SB (S028); PB (S020); NG (SBO1). 
H20 QUALITY: pos (TF27): TKN (TF26); NIT (TF22); CL/SOS (TT1O3; TSS (160.2); ALK (501.0); HARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, JE: NCN-FILTERED 
pure Wier kD ww? Dp Uh? ne ot So Bare Pwr¥kKES Mebane 
(03, Puvkol OF" | peer GC MM S gal 


}3e- PVEG OA o sie = SUS ook 
rhb nnothes C0. pel = RECEIVED BY: 


foo DRA 1s 
SIGNATURE: 


























“ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD + GROUNDWATER FIELD SAMPLING NUMTER 


USATHAMA-FT DEVENS 


Pad IS19 (ey -°O€ 


START nr IVOG 


TOP OF WELL = PROTECTIVE PROTECTIVE | 
TOP OF CASING CASING STICK-UP 2.3 FT} CASING/WELL DIFF. | 
ses (FROM GROUND ) 
ISTORICAL RISER | 
WELL INTEGRITY: 5 N ELEVATION 
PROT. CASING SECURE 


CONCRETE COLLAR INTACT 
WELL LOCKED 


| 
PVC WELL CAP 
WELL INCH 
| 
| 






SITE TYPE 


PROJECT 
SAMPLING DATE 






JOB NUMGER 





SITE [0 
FILE NAME 





PROLRAM 


LOCATION 
WEATHER 


ACTIVITY 














GAL/VOL 





ELEVATION 


HEIGHT OF 
WATER COLUMN 


GROUNDWATER [i 


a 
wW 


PID READINGS: AMBIERT AIR ©).-) PPM weLt MOUTH Oe pea DIAMETER 4 INCH 
INCH 


MPLE OBSERVATIONS 













PURGE DATA 
PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
pi, untts CpH paper TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/ecm 
OTHER (SEE NOTES) 


PUMP RATE, GPM 















EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP «ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP L 1 QUI NOX FLOAT ACTIVATED [| 
BAILER O29 Cen go STEAM CLEANING PRESSURE TRANSDUCER 
PYC/SILICON TUBING Neng Ged ca 
IN-LINE/DISPOSABLE FILTER 
0 OTHER NUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
NUMBER COOE METHOO RECUIRED COLLECTED 
= cea, OOUC! C5YD 
VOC UH20 vP HcL, 4 DES C (4) 60 HL | 
os UM18 MS 4: DEG © (2) 1 LAG E see asl ; on see ey ee 
PEST/PCB UNO2 EC L -peG ec (55 f OAG | / / 
UH13 / : / 
Ue INORGANICS (SPECIFIED BELOW) N HNO} TO pH<2 1.4L P-CUBE § CR /__ &_/ / 
EAD ONLY so20.—ti N HNO3 TO pH«2 3 / / / 
EXPLOSIVES uw19 Lc KiOER e io: a aS “a an J. 
 UW32 / / / 
TPHC 418.1 0 H2S04 TO pH<2 1 LA. / / re 
TOC 415.1 0 H2S04 TO pH <2 1 i AG / / / 
ANIONS TF22 S H2S06 TO pH <2 14 P-CUBE / / / 
1T10 C & DEG C 1 L P-CUSE / / / 
310.1 N HNO3 TO pH <2 1 L P+CUBE / / / - 
Ef ass ONLY 160.2 C 4 DECC 1 L P-CUae TY / | DC 
20 QUALITY (SPECIFIED BELOW) S -H2S04 TO pH<2 1 L P-CUBE So / a 
, aie C 4 DEG C 1 L ®-CUBE ap / an 
N HNO3 TO pH<2 1 L P-CUDE en 
| CJ) ccurrorM , 303,909 4 DEG C : (1) 4 O2 AR ; ae 
STERILE / / | ae 





Sa ($028); PB (S020); NG (S801). 


H20 QUALITY:  po& (TEZ7): TKN (TF26); NIT (TF22); CL/SO% (TTIO}; TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NCN-FILTERED 


NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); 


cual | aks Pcgecl Tae aa PRO ESN ae tity WU fusetecl Ibis] % 
Cad Cur ERT aI ase rech yy. Soyer iw. a aa Ps ee eee ee mete [O! 


aa ae REC EIVED BY: 
| urd meter hake. - UA Fuge oa 
: > SIGNATURE: x ee Se 


ren 











if 
“ABB ENVIRONMENTAL SERVICES, INC. PAGE OF 2 | 
| | 





FIELO SAMPLING NUMTER 


alse 
[ity 


FIELD DATA RECORD - GROUNDWATER 


USATHAMA-FT .DEVENS 





SITE TYPE 









PROJECT 
Sernincestanes ws wnoes [99055214 | ge 
mor |e 
WEATHER 





LOCATION 

ACTIVITY [START 145 50 “TEND Heyy 

WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP 2.tY FT| CASING/WELL o1FF.[- On e2FT| | 

| | 










WELL TEPTH Bi seasuaey | (FROM GROUND) 
HISTORICAL | RISER | 
WATER DEPTH] 25.95 WELL INTEGRITY: S N ELEVATION ae , 
PROT. CASING SECURE | 

HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER coum] £0.16 FT WELL LOCKED - ELEVATION a | 

| PVC WELL CAP 
PID READINGS: AMBIENT AIR ( ppm| |WELL MOUTH ¢ PPM DIAMETER M4 INCH 
INCH 






MPLE O8SERVATIONS 


bdo 


PURGE DATA 















PURGE VOLUME CLEAR 
CLOUDY 
TEHP, DEG C 1, COLORED 
pit, units LIpH PAPER TS TURBID 
SPECIFIC CONDUCTIVITY umhos/em ODOR 
OTHER (SEE NOTES) 


PUMP RATE, GPM 





i 
| 
wel. {J2 INCH 
! 
J 
| 

















EQUIPHENT DOCUMENTATION : 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP 1ScO # POTABLE WATER ELECTRIC COND. PROSE 
SUBMERSIBLE PUMP L 1QULHOX FLOAT ACTIVATED [| 
BAILER Po STEAM CLEANING ; PRESSURE TRANSDUCER 
PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 
0 OTHER NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOD «FRACTION «PRESERVATION VOLUME SAHPLE SAMPLE BOTTLE 1D NUMBERS | 
NUMBER CODE METHOO REQUIRED COLLECTED ! 
. | — gSe -/ 0 ae ee EO 2: 
F Tiere UM20 vp HCL, 4 DEG C (4) 60 HL H ee a ae / 
SVOC UM1B MS 4 DEG C (2) 1 LAG / / / 
PEST/PCB UNO2 EC 4 DEG C (3) 1 LAG / / / 
UH13 : / / / 
; PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1 L P-CUBE H NN /_p_/ / 
LEAD ONLY s020 N HNO3 TO pH<2 / / / 
EXPLOSIVES uwt9 LC 4 DEG C (1) 11 AG © _/_H |e 
UW32 / / / 
TPHC 41B.1 0 H250 TO pke2 1 AG / / / 
TOC 415.1 0 H2S04 TO pH <2. 11 AG / / / 
ANIONS TFé2 S H2504 TO pH <2 1 L P-CUBE / / i 
1T10 C 4 DEG C 1 L P-CUBE / / / 
ee | 310.1 N HNO3 TO pH <2 1 L P-CUBE / / / 
S$ ONL 160.2 c 4 Dec c 1 L P-CUBE J K ae 
F H20 QUALITY (SPECIFIED BELOW) S H2S04 TO pH<2 1 L P-CUBE = : ' ; 
| : Bis Cc 4 DEG C 1L P-CUBE - | aa a 
eect H KNO3 TO pH<2 1 L P-CUBE / / ea ee 
C 303,909 4 DEG C (1) 4 02 / / aes 
STERILE -, } ear raaia 






NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); SB (S028); P8 (S020); NS ($801). 
H20 QUALITY: pos (TF27): TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 
aw tk vey 





“RECEIVED BY: 4. © 


SIGNATURE: ; oe ae - 














“ABB ENVIRONMENTAL SERVICES, INC. 








a nae a: 








PAGE OF 







FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER mixta | [atk [5 


SITE TYPE 






USATHAMA-FT DEVENS 
SAMPLING DATE 


il Tal-Tely] tls 1: | 
LOCATION PRO!,2AH Ee od 
ACTIVITY |START 94 j 6 “TEND ji OF 


PROJECT 


JOB NUMBER 


SITE [0 
FILE NAME 





WEATHER 





PROTECTIVE 


WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE 
TOP OF CASING CASING STICK-UP { : ye FT CASING/WELL DIFF. : “FT 


) 
Ww 




































PUMP RATE, GPM 





pean Dfrcrsune a, | 
HISTORICAL RISER | 
WATER oePTH 2 SS FT WELL INTEGRITY: 5 rt ELEVATION f ! 
PROT. CASING SECURE : 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER | 
wer coun) 2.79 #1 ie LOCKED i sation | dy 
PVC WELL CAP 
ee WELL {J2 INCH 
PID READINGS: AMBIENT AIR 5°) PPM] |WELL MOUTH) PPM OLAMETER 484 INCH 
= } _ INCH 
PURGE DATA - 15 Yo: | 
MPLE OBSERVATIONS 
PURGE VOLUME 7S GAL CLEAR | 
CLOUDY 
TEMP, DEG C (0.3 COLORED 
pi, untts LI pH PAPER TURBID ~*~ 
SPECIFIC CONDUCTIVITY umhos/em y= ODOR 
OTHER (SEE NOTES) 
! 











EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPHENT 10 CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP 1ScoO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP i LIQUINOX FLOAT ACTIVATED ee 
BAILER 2" Clem wo STEAM CLEANING PRESSURE TRANSDUCER 
PVC/SILICON TUBING | 
IN-LINE/DISPOSABLE FILTER | 7 
0 OTHER NUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS ! 
NUMBER CODE METHOO REQUIRED COLLECTED 
. : qo / / Oy C yD 
: VCz UN20 vp HCL, 46 DEG C (4) 60 ML a ae / 
SVOC UM18 MS é-HeCc (29-4: AG / / / 
PEST/PCB UuHO? EC 4 oeGc c (3) 1 L AG if / if 
UH13 / / / 
x PAL INORGANICS (SPECIFIED BELOW) HN -HNO3 TO pH<2 1 L P-CUBE f a ae / / 
. LEAD ONLY so20. tit N HNO3 TO pH<2 / / / 
EXPLOSIVES UW19 Lc & DEG Cc eo ee Mel oe i a ae SS 
yw32 / / / 
a TPHC 418.1 0 H2S504 TO pK<2 14 AN / { / 
L, fcc 415.1 0 H2S04 TO pH <2 1 L AG / / / 
va AKICNS Th2ec S H2S04 TO pH <2 1 L P-CUBE ‘4 / / 
TT10 C 4 EGC 1 L P-CUBE / / / 
f 310.1 N HNO3 TO pH <2 1 L P-CUBE / / / 
1$5 CNL? 160.2 c 4 DEG C 1 L P-CuBE ay ae ay fae 
‘ by ‘thi Y e ‘ a 
K22 QUALITY (SPECIFIED BELOW) = 7%. 5 H2S04 TO pH«2 1 L P-CUBE ay, / /: 
: as C 4 DEG C 1L P-CUBE / i / 
oe N HNO3 TO pH<2 1 L P-CUDE / / ’ eee 
Co oCEL TOR 303,909 4 DEG ¢ (1) 4 02 / / / Je 
STERILE / / aes 
NOTES PA. INCRSANICS: ICP METALS (SS10); AS (SD22): SE (S021); TL (S009); SB (S028); PB (SO020); NG ($801). 


HOD CUALITY: Pos (TF27):° TKN (TF26); NIT (TF22): CL/SOS (TT10); TSS (160.2); ALK (301.0); HARD 
¢ ' ‘ - fe . : - ; NESS. 
Ac. PARAMETERS COLLECTED AS TOTALS, [E: NON-FILTERED 


Pale va * r 1S oe an i 

, “\ - Z 

bene 7 Wo DET tw BS ol |U 55 
ve te . a yaa . 


‘RECEIVED BY: 


reed . ci a sg Fd 
1s we : , © . ™< E ae 
Loe Te Gao 1S Hah SIGNATURE: ae ; ur 


a 








ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER 


USATHAMA- FT .DEVENS | 






SITE TYPE 


PROJECT 
SAMPLING DATE 


JOB NUMBER 





SITE ID 
FILE NAME 








LOCATION PROWL? 
oe { ” 
ACTIVITY {START (930 END 11%) WEATHER 
WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE PROTECTIVE | 
TOP OF CASING CASING STICK-UP ).% FT| CASING/WeLL DIFF. a OF wale 
7 (FROM GROUND ) 
RISER | 


E weasuaen 





WELL TEPTH 
HISTORICAL 
ELEVATION 


WELL INTEGRITY: N 
PROT. CASING SECURE 


Eoemecae 
CONCRETE COLLAR INTACT GROUNDWATER ae | 


WATER DEPTH 





ELEVATION 


HEIGHT OF 

WATER en TOTAL GAL PURGED WELL LOCKED Ay. 
a PVC WELL CAP | 

) WELL [j2 INCH 

PID READINGS: |weLL MOUTH 4) Gp Ppa DIAMETER LJ4 INCH 





} INCH 


PLE OBSERVATIONS 


















PURGE DATA 
PURGE VOLUME a \\ Gat SS GAL CLEAR ot vel 
CLOUDY 2™ v:! 
TEMP, DEG C COLORED 
pi, units UpH paper 
COOR 


SPECIFIC CONDUCTIVITY umhos/em 
OTHER (SEE NOTES) 


PUMP RATE, GPM 






TURBID (>F ven. 


TER LEVEL EQUIP. USED GROUND ELEVATION 


PERISTALTIC PUMP Isco # OTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED ae 
PRESSURE TRANSDUCER 


BAILER Oo Oe eo STEAM CLEANING 
Nerd , dud icole 


PYC/SILICON TUBING 
IN-LINE/OLSPOSABLE FILTER 


EQUIPHENT DOCUMENTATION 
EQUIPHENT ID CON FLUIDS USED 


PURGING SAMPLING 






————— 


HUMBER OF ae a | 














0 OTHER 
ANALYTICAL PARAMETERS METHOD -~ FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS (Samp le/D-p) 
NUMBER CODE METHOO REQUIRED COLLECTED ae is 
; 20efA OoB = Zee i! C0408 
Pe UH29 vP HCL, 4 DEG C (4) 6OML Er / / 2 
S¥CC UH18 Ms 4 DEG C (2) 1 LAG / / —— 
PEST/PCS UNO2 EC 4 oEGC (3) 1 LAG EE: SE 
UH13 / Seay. ee 
ant INORGANICS (SPECIFIED BELCW) H -HNO3 TO pH<2 1 L P-CUBE af ae / / 
LEAD ONLY $020 N HNO3 TO pH<e / / / 
EXPLOSIVES UW19 Lc 4 DEG C (7) 11 AG a0 a aa ee a ae 
UW32 / / / 
C rpuc 418.1 0 H2S04 TO pH<2 1.1L AN / / / 
. TCC 415.3 0 H2S04 TO pH <2 1 L AG / / / 
‘J ANIONS 1FZ2 S H2S0% TO pH <2 1 L P-CUBE / / / 
TT10 C 4 DEG C. 1 L P-CUBE / / / 
mI S102) K HNO3 TO pH <2 1 L P-CUBE / / / ‘ 
mt TSS ONLY 160.2 E 4 0&G C 1 L P-CUBE J / / / 
[J wz0 QuaLITY (SPETIFIED BELOW) 5 H2S04 TO pH<2 1 L P-CUBE ER j /: | 
) : . C 6 DEG C 1 L P-CUSE / / / 
ee N HNO3 TO pH<2 1 L P-CUBE 
= COLIFORM 303,909 4 DEG C : (1) 4 02 SS, — 
| STERILE / / / 
Votes ”SO#AL OINORCANICS: «ICP METALS ($S10); AS (S022); SE (S021); TL (SDO9); SB (S028); PB (S020); IG (S801). 


H29 CUALITY: POS C(TF27): TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HAROHESS. 
ALL PARAMETERS COLLECTED AS TOTALS, JE: NON-FILTEREDO : 


ia. 
a dra) eee nie ee a tase es this, | CC cHon e 


—— 


MS'MSH also Celle Cte 


\ aArD, Vane. t+. on os gre : | > RECEIVED BY: 








SIGNATURE: SX. AG Ngee 


ts Bl crm 








-yanUNMENTAL SERVICES, INC. 


FIELD DATA RECORD * GROUNDWATER 


USATHAMA-FT DEVENS 
ap le TP BE el 


sTARTO POO ~~ END Aya 
TOP OF WELL © PROTECTIVE 

Piaensuren 

HISTORICAL 


TOP OF CASING CASING STICK-UP 
yu, 62 GAL/VOL 





PROJECT 


SITE 10 





LOCATION 
ACTIVITY 









WATER LEVEL / WELL DATA 


WELL INTEGRITY: N 
PROT. CASING SECURE 






(FROM GROUND) 
RISER 


ELEVATION 


ae 


WELL DEPTH 


PROTECTIVE 
CASING/WELL DIFF.| +O. {QFt 





WATER DEPTH 





HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER coun] 3 7 FT WELL LOCKED ELEVATION (| 
PVC WELL CAP 
WELL 


INCH 
DIAMETER 4 INCH 
INCH 


PID READINGS: 


AMBIENT AIR (),Q — PPH WELL MOUTH OO Pea 








PURGE DATA 
_ MPLE OBSERVATIONS 
PURGE VOLUHE CLEAR. 
CLOUDY 
TEMP, DEG C COLORED 
pi, uNtts UJpH PAPER TURBID 
SPECIFIC CONDUCTIVITY umhos/cm ODOR 
£x/ Redo x OTHER (SEE NOTES) 
“THT, A Loh) 


' EQUIPMENT DOCUMENTATION -¢ Aporove 0 
ON FLUIDS USED > LEVEL EQUIP. USED GROUND ELEVATION 


PURGING SAMPLING 
PERISTALTIC PUMP 
SUBMERSIBLE PUHP 
| BAILER 
PYC/SILICON TUBING 
0 


EQUIPHENT ID 


mow 


sco # POTABLE WATER ELECTRIC COND. PROBE 
LIQUINOX FLOAT ACTIVATED fs 
Oe Cer #7 STEAM CLEANING PRESSURE TRANSDUCER 












IN-LINE/DISPOSABLE FILTER 
OTHER 





HUMBER OF FILTERS USED 


a nmin 


SAMPLE BOTTLE ID NUMBERS | 





















































ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME = SAMPLE 
HUMBER COUE METHOD REQUIRED COLLECTED 
; £/&3 As By Cy/ dD 143 
oc UH20 vP HCL, 4 DEG C (4) 60 HL TEX: £/ F_/ / 3) 
VOC UM18 MS 4 DEG C (2) 1 AG YBSG/ b/ = / = ot 
PEST/PCB UNo2 EC 40ecc = (3), TL AG | / Ee Se ior 
UH13 / / 
PAL INORGANICS (SPECIFIED BELOW) H«CHNO3 TO pH«2 1 L P-CUBE yes Aw! o/ ( 3rT eS e 
EAD ONLY spo20- StC*WN HNOS TO pHe2 / / 2 
EXPLOSIVES uw19 Lc 4 OEGC (I) 1k AG Yel s_/___K/ ey EE, 
Uw32 / EE TE 
TPHC 418.1 0  -H2S04 TO pke2 1 LAS | aa 
TOC 415.1 0 H2S04 TO pH <2 1 L AG | ES (SE Oe 
ANIONS TF22 5 -H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 806 DEG C 1 L P-CUBE / / / 
310.1 NH s«HNOS TO pH <2 1 L P-CUBE / / / 
iss ONLY 160.2 Cc 4 DEGC 1 L P-CUBE Ger m/ / / yee 
| w2o quacity (SPECIFIED BELOW) >, S$ _—-H2SO4 TO pk<2 1 L P-CUBE EE TS ? 
; < YER cc & DEG C 1 L P-CUBE / / / 
LJ] coLiFoRM : WDy TC pse: 1) Een rae EE ae 
303,909 4 DEG C (1) 4 02 / / / 
STERILE / / / 
VOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE ($021); TL (sD09); SB ($028); PS (S020); HG (sB01). 


H20 QUALITY: POS (TF27): TKN (TF26); NIT (TF22); CL/SOS (TTI); TSS (160.2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED - 


ANjes COLLECTED Kis FrereRics Avo UNFierti2t 
Ticiree Yourmt oF 
‘RECEIVED BY: 


/N ORC ~ AmPccs 


Te jntsb one este 


Puree LWATEID Conrad bri &Z \> 


JMFTOAMACS 7+ LAP, + Rest fe 





SIGNATURE : 











AQB ENVIRONMENTAL SERVICES, INC. 
FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMER 


PROJECT} USATHAMA-FT .DEVENS SITE TYPE 
SITE 10 ae? Pl lets. . JOB NUMBER 


PRO!RAN 


LOCATION 

acTIVITY {START = /QO-Qe EHO ff oO - 
TOP OF WELL PROTECTIVE PROTECTIVE 

Top OF CASING CASING STICK-UP CASING/WELL oer. — 0.3% Fi] 





















Pyfeasunen (FROM GROUND) 
HISTORICAL RISER 
N ELEVATION 


VELL INTEGRITY: 
“(OQG27 GAL/VOL 


PROT. CASING SECURE 
/I TOTAL GAL PURGED 





WATER DEPTH 









CONCRETE COLLAR INTACT 
WELL LOCKED 
PVC WELL CAP 


ELEVATION 





HEIGHT OF : 
WATER COLUMN| & .5 FT 
WELL INCH 
: PID READINGS: AMBIENT AIR O,C  PPH| [WELL HOUTH C2 PPH DIAMETER [74 INCH 
} INCH 


MPLE OBSERVATIONS 


PURGE DATA . 
PURGE VOLUHE a _{ GAL S7 GAL ja , GAL | a [o GAL ay. GAL LEAR 
: CLOUDY 

; ys ge, : 7.4 VViagaa 6 


COLORED 


TURBIO 






—$-5— 


TEMP, DEG C 



























































ol, UNITS LJ pH PAPER 4 
SPECIFIC CONDUCTIVITY umhos/em| _.) 78 ODOR 
PUMP RATE, GPHT™ hb, (NI cate OTHER (SEE NOTES) 
ATT Ka VL merge : 
EQUIPMENT DOCUMENTATION Avpoved | 
PURGING SAMPLING EQUIPMENT 1D CON FLUIDS USED > LEVEL EQUIP. USED GROUND ELEVATION } 
: PERISTALTIC PUMP ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED rd | 
BALLER Dex Oa" a STEAM CLEANING PRESSURE TRANSOUCER 
PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER (ig / Za > 
0 OTHER NUMBER OF FILTERS USED [ | e 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS Lot Nsw 
NUMBER CODE METHOD REQUIRED COLLECTED | 
? | BSA; ___ Cy, 3214 
voc UH20 vP HCL, 4 DEG C (4) 60 HL 55 EI Fl / $19'00 & 
$voc UM18 MS 4 DEG C (2) 1 L AG YES Gr »{_/ za 3197002: 
PEST/PCB UHO2 EC 4 DEG C (3) 14 AG / / / 
—-UHI3 / / 
PAL INORGANICS (SPECIFIED SELOW) N -HNO3 TO pH<2 1 L P-CUBE Ygs nl o/ / 327 USC 
LEAD ONLY s020 N HNO3 TO pH<2 / / ie 
EXPLOSIVES uwi9 Lc 4 DEG C (7) 1 LAG Gg5_3/ ot aaa Sw s/900 Ze 
*  UW32 / / / 
TPHC 418.1 0 H2S04 TO pH«2 1 L AS / / / 
TOC 415.1 0 H2S04 TO pH <2 1 L AG / / ee 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
1T10 c 4 DEG C 1 L P-CUBE / / / 
ae , 310.1 N HNOS TO pH <2 1.1L P-CURE / / / 
160.2 c 4 DEG C 1 L P-CUBE Ss w 
A iss QUALITY (SPECIFIED BELOW) =: S H2S04 TO pH<2 1 L P-CUBE eee { ————| ala 
gc. Tee c & DEG C 1 L P-CUBE aa LEI 
H HNOS TO pH<2 1 L P-CUGE 
| O courrorm 303,909 spect. (1) 4 02 ——!_<_ 
| STERILE / a / 










PAL INORGANICS: ICP METALS (SS10); AS (SD22); SE (S021); TL (S009); SB (S028); PB (S020); NG (S$BO1). 















NOTES 
H20 QUALITY: POS (TF27); TKN (TF26); NIT (TF22); CL/SOS (TTI0); TSS (160.2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, SE: NON-FILTERED 
JNORCANIC S CRETE AS FUCTEIZED m/e Gs ICT EIZE |S Snes ek S 
“fONS5 ) ku 
Coes Vt (oe Use (| - RECEIVED BY: 
. —— NN 
toe: W/o re. (<¢ we TAL(aAxitrechy SIGNATURE: 
be Ex 
Sos .6£ 
IS 578 
" sf arcs 























ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD + GROUNOWATER FIELO SAMPLING NUMBER mix |y {eles 









PROJECT] USATHAMA-FT.DEVENS SITE TYPE WELL 
SAMPLING DATE 
wee GP REPPE EE os we 
FILE NAME 
WEATIIER 





@ ov prowant | C | 
activity [START OP C%) EXD Zoo 

ROTECTIVE PROTECTIVE E36 A] | 

j 

! 


WATER LEVEL / WELL DATA TOP OF WELL P 
H TOP OF CASING CASING STICK-UP CASING/WELL DIFF.j- 45 
rt] fAeasunen (FROM GROUXD) 
HISTORICAL RISER 
37 4 S FT WELL INTEGRITY: N/A . ELEVATION 













WELL SEPTH 


WATER DEPTH 
PROT. CASING SECURE 


CONCRETE COLLAR INTACT GROUNDWATER ane 















HEIGHT OF 
WATER COLUMN wa) FT WELL LOCKED ELEVATION 
PVC WELL CAP 
ek WELL INCH 
Oe ao ea ee ae E - 
PURGE DATA | 32: 
205 a MPLE OBSERVATIONS 
CLOUDY 
TEMP, OEG C / COLORED 
pi, uxITS LJpH PAPER Se TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umios/cm — tty 
OTHER (SEE NOTES) 


TCA NTU 
met 
EQUIPHENT DOCUMENTATION | 
PURGING SAMPLING EQUIPHENT ID G@yH FLUIDS ee TER LEVEL EQUIP. USED GROUND ELEVATION : 
o PERISTALTIC PUMP ISCO # POTABLE WATEE “ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP nauk = =o yg FLOAT ACTIVATED ae 
/ SAILER Oa" Oa" # STEAM CLEANING PRESSURE TRANSDUCER 








PVC/SILICON TUBING 


IN-LINE/DISPOSABLE FILTER__-V/: tide 
NUMBER OF FILTERS USED 





- ee eee er 












































Uj OTHER 
ANALYTICAL PARAMETERS HETHOD —s FRACTION «PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS 
NUMBER CODE METHOO REQUIRED COLLECTED 
: vat af & </ = 
Rs uM20 vp HCL, 4 DEG C (4) 60 HL if YSZ E —— / 
SVOC UM18 MS 4 DEG C (2) 1 LAG cama a! ay T/ 
PEST/PCB UHO2 EC 4 DEG C (3) 1 L AG / / 
UH13 / / 
af INORGANICS (SPECIFIED BELOW) r -HNO3 TO pH<2 1 L P-CUBE Sein © / / 
LEAD ONLY so20—t- N HNO3 TO pH<2 / / 
EXPLOSIVES Uw19 LC 4 DEG C (1) 11 AG 5, Ff a 2 E/E 
-  Uw32 / / 
TPHC 418.1 0 H2S04 TO pH<2 11 AS / / 
TOC 415.1 0 —«H2S04 TO pH <2 1 L AG / / / 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
1T10 C 4 OEGC 1 L P-CUBE / / / 
| 310.1 N HNOS TO pH <2 1 L P-CUBE / / / 
ape ONLY 160.2 C 4 DEG C 1 L P-CusE Ty a7 / / / 
H20 QUALITY (SPECIFIED BELOW) >: S H2S04 TO pH<2 1 L P-CUBE / / eas 
; ahs C 4 DEG C ‘ 1. P-CUBE / / ; 
I - oy HNOS TO pH«2 1 L P-CUBE / | ae SA 
COLIFORM 303,909 4 DEG C C1) 4 02 / / / 
: STERILE / / / 










NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); ‘$B (S028); PB (S020); HG (S801). 
H20 QUALITY:  PO4 (TF27); TKN (TF26); NIT (TF22); CL/S04 (TT10); TSS (160.2); ALK (301.0); HARDNESS. 


A A s - 
LL PARAMETERS COLLECTED AS TOTALS, JE: NON-FILTERED * (pe SK red DD wutes 





Jt OR CAN TE S CocecrtD> sIs Gere “oir. hhup weer. oat 


“ - 


LHP lob ben iT3ZC12, >17 COLZ Ce 7 
fe e Mee sella a - RECEIVED BY: © Ce. 


Culae s 32 3 HO47 
SIGHATURE: 


ote: ee SPLIT ww im AAV LIC LDMm 
Los7 Saree Dew flour Gest TS sam Kine 
tM Afbw GSAILE TS 














(agB ENVIRONMENTAL SERVICES, INC. a ge 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING HUNDER 


USATHAMA-FT.DEVENS 
vs PEP PL lees oa we 


LOCATION PROV.RAM pe | | 
ACTIVITY |START OAGHO END |4 30 ; 

TOP OF WELL = PROTECTIVE PROTECTIVE 

TOP OF CASING CASING STICK-UP eee CASING/WELL DIFF. 
— 





SITE TYPE 





PROJECT 
FILE NAME 


WEATHER 














WATER LEVEL / WELL DATA 






(FROM GROUND ) 
RISER 


Ffucasunen 
HISTORICAL 
| WELL INTEGRITY: N ELEVATION 
PROT. CASING SECURE 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
VATER coum, +f > TOTAL GAL PURGED| WELL LOCKED ELEVATION ri 
, PVC WELL CAP 

wert [2 INCH 

PID READINGS: [ett HOUTH (),O rea prameter [4 INCH 

INCH 


WELL TEPTH 


WATER DEPTH 








PLE OBSERVATIONS 


PURGE DATA 

PURGE VOLUME CLEAR 
CLOUDY 

TEMP, DEG C COLORED 

ot, units Cpx PAPER TURBID 
ODOR 


SPECIFIC To 68 umhos/cm 
OTHER (SEE NOTES) 


“PUMP RATE, GPH “Tye (NTU 





































| EQUIPHENT DOCUMENTATION por ove | 
PURGING SAMPLING EQUIPMENT ID BN Gee USED ER LEVEL EQUIP. USED GROUND ELEVATION | 
PERISTALTIC PUMP [SCO AM POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED eee cael | 
A BAILER Gee Oona STEAM CLEANING PRESSURE TRANSDUCER 
PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER ‘ : : 
OTHER NUMBER OF FILTERS USED _/ 7 
ANALYTICAL PARAMETERS METHOO «FRACTION PRESERVATION VOLUHE SAMPLE SAMPLE BOTTLE ID NUMBERS Lat © 
NUMBER CODE HETHOO REQUIRED COLLECTED | 
| ¥g97A;___ B/ cy Dp 32140 
cee uM20 VP HCL, 4 DEG C (4) 60 HL 467! E/ / "3, Q00L2 
| $vOC UH18 MS 4 DEG C (2) 1 L AG SEI / A _/ =a 4 BQ oOlt 
PEST/PCB UNO2 EC 4 DEG C (3) 14 AG | / / / 
UH13 } f / 
af INORGANICS (SPECIFIED BELOW) HN -HNO3 TO pH<2 1 L P-CUBE 755 HI Oo / / 37725 t 
LEAD ONLY soz0-té‘WNN HNO3 TO pH<2 / / / 
EXPLOSIVES ae | LC 4 DEG C (2) 1 LAG a5 _5/ a) ee YT 
" UW / / / 
UY PHC 418.1 0 H2S04 TO pH<2 14 AS / / 
H 10C 615.1 0 H2S04 TO pH <2 1 L AG / / / 
, sd ANICNS TF22 $ H2504 TO pH <2 1 L P-CUBE / / / 
| 1710 c 804 EGC 1 L P-CUBE / / / 
a | 310.1 N HNO3 TO pH <2 1 L P-CUBE / / / 
[Fe Ess owt cnet 160.2 c 066 DEG 1 L P-CUBE vege! / / 377US 
J n2d QUAL ED BELOW) S H2S04 TO pH<2 1 L P-CUBE / > 
y Ta C & DEG C ‘ 1L P-CUBE - ; / 
= N HNO3 TO pH<2 1 .L P-CU et 
L COLIFORM 303,909 4 DEG C os ig é is i. —!—_—_—! ee, 
STERILE | ES SR 
NOTES PAL INORCANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); ‘68 (S028); PB (S020); IG (SB01). 
N20 QUALITY: POS (TE27); TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160. 2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, SE: NON-FILTERED 
S/LFEZCE’D Abar> Un FICTEEELD 


VEE CTEIS s/s 


peri Awe 5 
* RECEIVED BY: 






SIGNATURE? 





sternite ens = atte — ee an = Gea 











ABB ENVIRONHENTAL SERVICES, INC. 


FIELO DATA RECORD - GROUNDWATER FIELD SAMPLING NUMSER 







PROJECT] USATHAMA-FT.DEVENS SITE TYPE 


sie 10 [7] |e | fp BT loli 
@ LOCATION 
ACTIVITY [START QO GOO "ENO ioe | 


TOP OF WELL = PROTECTIVE = 
TOP OF CASING CASING STICK-UP [ae | 
(FROM GROUND) 


fo 
HISTORICAL RISER 
WELL INTEGRITY: i is ELEVATION [| 


JOB NUMGER 





PROLRAM 












PROTECTIVE 
FT} CASING/WELL OIFF.| ~O,26 FT 


E 






WATER DEPTH 
CONCRETE COLLAR INTACT 
WELL LOCKED 


PROT. CASING SECURE 
GROUNDWATER 


PVC WELL CAP 





HEIGHT OF 
WATER COLUMN| 2.4 FT 
wet. 42 INCH 
PID READINGS: AMBIENT AIR (),Q  PPH wet MOUTH .O Pea DIAMETER ; INCH 
} _IncH 
































PURGE DATA 
| LE OBSERVATIONS 
PURGE VOLUME Gry CLEAR 
Ts CLOUDY 
TEMP, DEG C ’ COLORED. 
pi, units Lp PAPER = TURBID 
SPECIFIC CONDUCTIVITY umhos/cm 57 — ODOR 
PUMP RATE, GPM Lh Cy OTHER (SEE NOTES) 
A: TS ae es: a: | ae 2 RS 
EQUIPHENT DOCUMENTATION | 
PURGING SAMPLING EQUIPMENT ID FLUIDS USED LEVEL EQUIP. USED GROUND ELEVATION | 
PERISTALTIC PUMP ISCO # POTABLE WATER Cecinic COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX Apt FLOAT ACTIVATED i : 
BAILER Oe Oem STEAM CLEANING PRESSURE TRANSDUCER 
PYC/SILICON TUBING ; 
[H-LINE/DISPOSABLE FILTER (wl) pune) / 
OTHER HUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
NUMBER COOE METHOD REQUIRED COLLECTED din 
. Le — = a Fotos 
UM20 vP HCL, 4 DEG C (4) 60 HL >! 3zZ1 002 
ee UN18 Ms 4 DEG C (2) 1 LAG YF/ Le yr —</ z/ 31 7m. 
PEST/PCB UHO2 EC 4 DEG C (3) 1 LAG / / / 
UH13 / / / 
PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1 L P-CUBE YS; A / o_/ / 32) Cod 
EAD ONLY sp20.—t- K HNO3 TO pH<2 ~~ / / / 321 oo 
EXPLOSIVES | Lc 4 DES C (7) 14 AG OF) S/O FE OLE 
2 , / / / 
dd 418.1 0 H2S04 TO pH<2 1.1L AS / / / 
615.1 0 H2S04 TO pH <2 1 L AG / / / 
Hee TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 DEG C 1. P-CUBE / / / 
mar . 310.1 N HNOS TO pH <2 1 -L PeCUBE / / / 
SS ONLY 160.2 c 4 DEG C 1 L P-CUBE FT ma! / / 
Kiss QUALITY (SPECIFIED BELOW) s H2S04 TO pH<2 1 L P-CUBE / ae <a aes 
2 TRAC 4 pea c 1 L P-CusE / / / 
N HNO3S TO pH<2 1 L P-CUBE 
1 CJ covrrorn 303,909 4 DEG C J (1) 4 02 ———_/—_—_/—_ oes 
7 STERILE / / 










NOTES PAL JNORGANICS: ICP METALS (SS$10); AS (S022); SE (S021); TL (S009); ‘$8 (SD28); PB (S020); NG (S801). 
K20 QUALITY: POG (TF27); TKN (TF26); NIT (TF22)3 CL/SO4 (TT10); TSS (160. 2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, SE: NON-FILTERED 


t/2@LTD> Sho UNS ICTERED ares 


- RECEIVED BY: 
SIGHATURE? | On, GS 


/WiOKEANIES CoumertD ithe shia 





——— 








PAGE OF 





ABB ENVIRONMENTAL SERVICES, INC. 






FIELD DATA RECORD + GROUNDWATER FIELD SAMPLING NUMMER 


fbxdali fol’ 
VC 






PROJECT| USATHAMA-FT.DEVENS 2, SITE TYPE 


sire Jal ilwlsialyi-loli lx soa maven [7055.94 
PROWL: 


LOCATION 
ACTIVITY {START iY Ys * END , WEATHER 


WATER LEVEL / WELL DATA M top oF WELL PROTECTIVE PROTECTIVE 
'l Top OF CASING CASING STICK-UP CASING/WELL DIFF. 
WELL SEPTH | 35,00 FT Besse SS sCFROM GROUND) 
HISTORICAL RISER 
wg FT 
WELL LOCKED ELEVATION 
PVC WELL: CAP 

i: INCH 























WELL INTEGRITY: Ss N ELEVATION 


PROT. CASING SECURE 


CONCRETE COLLAR INTACT GROUNDWATER | 


WATER DEPTH 





aaa 16,0 4 SALVO | 
WATER COLUMN| 9.55 FT TOTAL GAL PURGED 
xX IAD WELL 
PID READINGS: AMBIENT AIR ~PPH ett MOUTH & Pea OLAMETER {4 INCH 
INCH 


iO MPLE OBSERVATIONS 

















PURGE VOLUME CLEAR 
CLOUDY 
TEHP, DEG C COLORED 
ot, UNITS LIpH PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/cm 
OTHER (SEE NOTES) 


PUMP RATE, GPM 




























































EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
, PERISTALTIC PUMP ‘ISCO # POTABLE WATER ELECTRIC COND. PROSE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [| 
BAILER Pe Poe STEAM CLEANING PRESSURE TRANSDUCER 
PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER | 
0 OTHER NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOO «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS 
NUMBER CODE METHOO REQUIRED COLLECTED 
. | o7eA sy BSD 
; voc UM20 vP HCL, 4 dec c (4) 6O ML ae ee / 
Svoc UM18 MS 4 DEG C (2) 1 L AG / / / 
PEST/PCB uHo2 EC 4 DEG C (3) 1 LAG / / / 
UH13 / / / 
PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1.L P-CUBE Ns / / 
: LEAD ONLY s020.—i«- N HNO3 TO pH<2 | F / / / 
EXPLOSIVES wus Lc 4 DEG C (2) 11 AG ey | OE ea 
-  Uw32 / / / 
TPHC 418.1 0 H2S04 TO pH<2 11 A% / / / 
TOC 415.1 0 H2S04 TO pH <2 14 AG / / / 
AHIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / / 
. 310.1 N HNO3 TO pH <2 1 L P-CUBE / / / > 
‘ TSS ONLY 160.2 c 4 DEG C 1 L P-CUuBE D> / / / 
H20 QUALITY (SPECIFIED BELOW) => S H2S04 TO pH<2 1 L P-CUBE CL / ae C 
. S. Cc 4 DEG C 1 L P-CUBE / / / 
- N HNO3 TO pH<2 1 L P-CUDE / | TR MEO 
COLIFORM 303,909 4 0&c Cc (1) 4 02 / / / 
STERILE / | a ame 











ICP METALS (SS10); AS (S022); SE (S021); TL (S009); SB ($028): PB (S020); HG (S801). 


NOTES PAL INORGANICS: 
H20 QUALITY: P04 (TF27); TKN (TF26); NIT (TF22); CL/SO4 (1710); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


RECEIVED BY: 


. ~—v re 




















“ABB ENVIRONMENTAL SERVICES, INC. 









“LOCATION ee 
ACTIVITY [START JOH) 4 END Z47 ; WEATHER 
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mixlylilelala 
pve | 
[7053-4 _| 


FIELD DATA RECORD + GROUNDWATER FIELD SAMPLING NUMMER 


USATHAMA-FT DEVENS 
af IEP jolla 


SITE TYPE 


PROJECT 
SAMPLING DATE 


CGW 






JOB NUMBER 


SITE [0 
FILE NAME 





PROL2AM 
OVER CEST 


PROTECTIVE 


WATER LEVEL / WELL DATA Top OF WELL “PROTECTIVE 
. Top OF CASING CASING STICK-UP | AD [(p FT) — CASING/WELL DIFF. 


WELL TEPTH [{ueasurep (FROM GROUND) 
RISER 


HISTORICAL 
: WELL INTEGRITY: 5 N ELEVATION 


CONCRETE COLLAR INTACT GROUNDWATER —- 


WELL LOCKED ELEVATIOH 












WATER DEPTH 





| 
WATER couumn| 726° FT 
Zits - PVC WELL CAP 
x (.68 WELL 2 INCH 
P1D READINGS: AMBIENT AIR (),{ PPM] |WELL MOUTH (), 3) PPM DIAMETER |J4 INCH 
} _1NCH 


PURGE DATA is HZ Areo | | 
HPLE OBSERVATIONS 









CLEAR 
CLOUDY 






PURGE VOLUME 








TEHP, DEG C COLORED 
pi, units CIpx paper TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM 


OTHER (SEE NOTES) 


















EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP Isco # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP L10U1NOX FLOAT ACTIVATED rd 
BAILER Be Oo ge 7_ STEAM CLEANING PRESSURE TRANSDUCER 
PVC/SILICON TUBING ; 
IN-LINE/DISPOSABLE FILTER : 
0 OTHER NUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS - METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
NUMBER CODE METHOO REQUIRED COLLECTED ! 
. | PP i eI | 
} voc UM20 vp HCL, 4 DEG C (4) 60 ML . i ey / 
PF; Ssvoc UM18 MS 4 O€G C (2) 1. AG / / / 
L} pEsT/PCcs UHO2 / £¢ 4 DEG C (3) 1 LAG / / / 
UH13 / / / 
, PAL INORGANICS (SPECIFIED BELOW) H HNOS TO px<2 1 L P-CUBE i | / 
LEAD ONLY s020.—i«s- N HNOS TO pH<2 / / / 
EXPLOSIVES uw19 LC 4 0EG C (7) 14 AG fq _/ Hs 
‘  UYW32 f / / 
TPHC 418.1 0 H2S04 TO pH<2 TL AY / / / 
TOC 615.1 0 H2S04 TO pH <2 1 Ll AG / / / 
ANIONS TF22 S H2504 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 dec c 1 L P-CUBE / / / 
«310.1 Ns HNOS TO pH <2 1 L P-CUBE / / / . 
7 oe a 160.2 C 4 0EGC 1 L P-CUBE z a ee / 
QUALITY (SPECIFIED BELOW) +, s H2SO4 TO pH<2 1 L P-CUBE / eae 2: 
: pon c 4 0€EG C 1. ?-CUBE | ae 
7 N HNOS TO pHe2 1 .L P-CUDE El Cn Sa 
COLIFORM 303,909 4 dec C (1) 4 02 a 
STERILE / / / 






NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); SB (S028); 
; ; ): PB (SD20); NG (S$B0T). 
H20 QUALITY: pos (TE27): IKN (TF26); NIT (TF22); CL/SOS (TTI0); TSS (160.2); ALK (301.0); HAROHESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 
TWA pT Meee DIED 


4 RECEIVED BY: 
SIGNATURE: 4... -L,, ( pwr 








ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNOWATER FIELD SAMPLING NUMPER 


USATHAMA-FT .DEVENS 
ali rt -}3]-lolale 


LOCATION 
acTiviTy |START (DEO ENO a7 oa 
WATER LEVEL / WELL DATA f TOP OF WELL = PROTECTIVE PROTECTIVE | 
Top OF CASING CASING STICK-UP “2 a6 FT CASING/WELL oter-[ 0, SF] 
T3646 FT Aiveasuren | (FROM GROUND) CA O 
: HISTORICAL RISER | 
5 N ELEVATION 
PROT. CASING SECURE 
CONCRETE COLLAR INTACT | 
PVC WELL CAP 
£6% WELL 2 INCH 
ro ibis fat wu ors] tte Bi inc 
} _ INCH 
CLEAR 
CLOUDY | 





PROJECT SITE TYPE 





SITE 10 JOB HUMBER 


PRO! 
















WELL TEPTH 








WATER DEPTH 
ELEVATION 


GROUNDWATER ri 











PURGE DATA 
a GAL 





WELL INTEGRITY: 
{{ G8 GAL/VOL 
HEIGHT OF 
WATER COLUMN] (95 FT i WELL LOCKED 
WS . _ 
= — | MPLE OBSERVATIONS 
COLORED 


TURBID 


ODOR 
OTHER (SEE NOTES) 


PURGE VOLUHE 


al 







TEHP, OEG C 
ot, uNtTS CU] pH PAPER 
SPECIFIC CONOUCTIVITY umhos/cm 
PUMP RATE, GPM 






oa 











EQUIPHENT DOCUMENTATION 
PURGING SAMPLING EQUIPHENT 1D CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION: 
PERISTALTIC PUMP ‘ISCO # POTABLE WATER ELECTRIC COND. PROSE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [| 
BAILER Be Os #7 STEAM CLEANING ; PRESSURE TRANSDUCER 
PVC/SILICON TUBING : . r 
IN-LINE/DISPOSABLE FILTER : . 
0 OTHER NUMBER OF FILTERS USED | a 
ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOO REQUIRED COLLECTED 
vc uH20 vP HCL, 4 &) 60 | aaa Ee } — 
C L, 4 DEG C (4) 60 ML / / / 
} SVOC UM18 HS 4 DEG C (2) 1 LAG f <=, / / 
PEST/PCB UHO2 EC 4 DEG C (3) 1 LAG | / / / 
UH13 a Se es A 
‘ PAL INORGANICS (SPECIFIED BELOW) H -HNO3 TO pH<2 1 L P-CUBE f Ay / Oo / / 
LEAO ONLY sp20.—ti« N HNO3 TO pH<2 / / / 
EXPLOSIVES we Lc 4 DEG C (7) 11 AG GC /_ w/t / 
"UW / / / 
TPHC 418.1 0 H2S04 TO pH<2 TL AN / / / 
: fora 415.1 0 H2S04 TO pH <2 1 L AG / / / 
vl ANEONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / / 
Peete . 310.1 N HNO3 TO pH <2. 1 L P-CUSE / / / . 
L : c 4 DEGC 1 P-cuse em ra 
| 420 QUALITY (SPECIFIED BELOW) =: s H2S$04 TO pH<2 1 L P-CUBE : | 
| ‘ ta c 4 DEG C 1L P-cUBE / / | TS 
Wa ce HN HNOS TO pH<2 1 L P-CUBE a A Sea 
ws COLT FORM 303,909 4 DEG C (1) 4 02 TT SERIES 
STERILE a a 














WCIES PAL IWORGANICS: 1CP METALS (SS10); AS (S022); SE (SD2i); Th (S009); SB (S028 
‘ : ‘ ; }: PB (SD20); NG (S801). 
HZ20 QUALITY: Pos (TF27); TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON- FILTERED 
TyAEOIM METH YT Furcnow. Ae 


j : : 
SamPh mat Lsyen te CUTER vi OF BaAneh : 
RECEIVED BY: | © 
SIGNATURE: Lan C hows =a 


eee 

















“ABB ENVIRONMENTAL SERVICES, INC. 


LOCATION . 
activity {start 1OL5 -" END 440° 
WATER LEVEL / WELL DATA fio OF WELL PROTECTIVE rau * PROTECTIVE 
TOP OF CASING CASING STICK-UP CASING/WELL ovF-| ~ D187) 
MEASURED | D8 
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FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMPER 







USATHAMA-FT DEVENS SITE TYPE 


4] ot-l|- Dale 


PROJECT 


SITE [0 JO8 HUMGER 





PRO!.2AM 





. 








H (FROM GROUND) 
HISTORICAL RISER 
. 5 N ELEVATION 


WELL INTEGRITY: 
34 Bt GAL/VvoL 


PROT. CASING SECURE 
igd TOTAL GAL PURGED 


| 

i 

[ 

CONCRETE COLLAR INTACT GROUNDWATER aa 
i 





WELL TEPTH 





WATER DEPTH 





WELL LOCKED 7 ELEVATION 





HEIGHT OF Fea aril 
icon PVC WELL CAP 

168 WELL [J2 INCH 

PIO READINGS: AMBIENT AIR (),[ PPM wet HouTH O.Up PP DIAMETER 2G4 INCH 

INCH 


PURGE DATA izg 0 ! IS to _ 
i340 4 Lo a IES MPLE OBSERVATIONS 


mr 
. heal 
ae . 


el 











CLEAR 

CLOUDY 

COLORED 

TURBID 

ODOR 

OTHER (SEE NOTES) 











PURGE VOLUME 





TEMP, DEG C 
oi, UNITS LJ pH PAPER 
SPECIFIC CONDUCTIVITY umhos/em 3Y 
PUMP RATE, GPM 









EQUIPHENT DOCUMENTATION 

PURGING SAMPLING EQUIPMENT 1D CON FLUIDS USED TER LEVEL EQUIP. USED | GROUND ELEVATION 
PERISTALTIC PUMP _—«SCO # POTABLE WATER ELECTRIC COND. PROBE : 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [ 
BAILER Bo on x STEAM CLEANING PRESSURE TRANSDUCER 





PYC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 








NUMBER OF FILTERS USED { 





et ew Mei a 8 


s OTHER 
ANALYTICAL PARAMETERS METHOD —s« FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOD REQUIRED COLLECTED 
. 203 Ay B ie ee fe), 
voc UN20 vp HCL, 4 DEG C (4) 60 ML Is / / / 

x SVOC UM18 MS 4 DEG C (2) 1 L AG / / / 

PEST/PCB UHOz EC 4 DEG C 3) 1taG / / / 
UH13 ; / / / 

: PAL INORGANICS (SPECIFIED BELOW) H ---HNO3- TO pHe2 1 L P-CUBE i i a: ay ee, 
LEAD OHLY gso20-Sti«dN HNO3 TO pH<2 / / / 
EXPLOSIVES Uw19 Lc 4 DEG C (7) 11 AG ay” ae aed : Sees as aes SE 

- UW32 / / a 
TPHC 418.1 0 H2S04 TO pH<2 TL AN / / | ee 
: 10C 615.1 0 H2S04 TO pH <2 1b AG ia Ses, GAN Were 
vd ANIONS TF22 s H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / / 
ar . ae H HNO3 TO pH <2 1 L P-CUBE / / / E 
SS ONL 0. c 4 OEG C 1 L P-CuBae I 
i H20 QUALITY (SPECIFIED BELOW) =», S  H2S04 TO px<2 1 L P-CUBE be /—& —/___- 
; . pe Cc 4 OEG C 1 L P-CUBE / / / 
— N HNO3 TO pH«2 1 L P-CUBE TE CAE, SEE 
us COLIFORM 303,909 4 pecec (1) 4 02 / / / 
STERILE / / / 






WOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (SD21); TL (S009); $B (S028 
' , ; ; ); PB (S020); HG (S801). 
H20 QUALITY: pos (TFZ7); TKN (TF26); NIT (TF22): CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 
TH ms/m5 io INATR x SP! “Ke 
yp EF M.s. DuFL. 


i) 
| pr “ARR | ‘RECEIVED BY: 
SIGNATURE: LL. C fers 





ABB ENVIRONMENTAL SERVICES, INC. 


FIELO DATA RECORD + GROUNDWATER 





USATHAMA-FT.DEVENS 


af (ol-Jolsl-1d3 1x: 


PROJECT 


SITE ID 


LOCATION 
ACTIVITY |START | \20> °” EXD lH43C - WEATHER 












FIELD SAMPLING NUMMER 





mMxl4{ lo3 
vet | | 


gos nuMBeR | “7053-4 
moans |e 


SITE TYPE 








SAMPLING DATE 


@e 
~— 
loud 505 





FILE NAME 












WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE PROTECTIVE 7 

Top OF CASING CASING STICK-UP 1.9 Ft] CASING/WELL DIFF. “Q.35 1 
WELL TEPTH Fyreasunen (FROM GROUND) ! 
HISTORICAL RISER | 
VATER DEPTH VELL INTEGRITY: 5 N ELEVATION ae 
PROT. CASING SECURE | 
CONCRETE COLLAR INTACT GROUNDWATER | 

WELL LOCKED | ELEVATION [| 


HEIGHT OF 
wren cau S30 


PID READINGS: 


PURGE DATA 





PVC WELL CAP 









WELL 
DIAMETER 


2 INCH 
4 INCH 
INCH 


PLE OBSERVATIONS 
CLEAR a+ tech Ie" ype. 


GROUND ELEVATION 


PURGE VOLUME 

CLOUDY 
TEHP, DEG C COLORED 
pt, uNits Lp PAPER TURBID 3 
SPECIFIC CONDUCTIVITY umhos/em ODOR 
PUMP RATE, GPM OTHER (SEE NOTES) 


TER LEVEL EQUIP. USED 


EQUIPHENT DOCUMENTATION 


CON FLUIDS USED 


























PURGING SAMPLING EQUIPHENT ID 
PERISTALTIC PUMP 1ScoO # POTASLE WATER ELECTRIC COND. PROSE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED fs 
BAILER G2 Cee a STEAM CLEANING PRESSURE TRANSDUCER 
PVC/SILICON TUBING ie dad cite : 6 
: IN-LINE/DISPOSASLE FILTER Ree | : 
OTHER NUMBER OF FILTERS USED SoA Deal endo 
ANALYTICAL PARAMETERS METHOD -—s« FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
NUMBER CODE METHOD REQUIRED COLLECTED 
CBY/e/h OW 2028 Ofazky OH[2o2zD 
ES UH20 vP HCL, 4 DEG C (4) 60 HL Cae, / / 
svoc UH18 MS 4 DEG C (2) 1 AG / / / 
PEST/PCB UHO2 EC 4 DEG C (3) 1 L AG | / / / 
UH13 2 / / / 
PAL INORGANICS (SPECIFIED BELOW) HN -HNOS TO pH<2 bL P-CUBE OW | ane | 
LEAD ONLY s020—t- N HNOS TO pH<2 DEVE FI. / / / 
EXPLOSIVES UW19 Lc 4 DEG C (2) 11 AG eee 2s ee ae ee 
UW32 / / | es 
TPHC 418.1 0 H2S06 TO pH<2 11 A% / / | aaa 
TOC 615.1 0 H2S04 TO pH <2 1.L AG J / / 
AHTONS TF22 s H2S04 TO pH <2 1 L P-CUBE / / | 
TT10 c 4 DEG C 1 L P-CUBE / / / 
310.1 N HNO3 TO pH <2 1 L P-CUBE / / / . 
ass ONLY 160.2 Cc 4 0EGC 1 L P-CUBE |. TE / 
H20 QUALITY (SPECIFIED BELOW) + S —-H2S04 TO pH<2 1 L P-CUBE i Oe Ta 
‘ Ss c 4 0EG C 1L P-cuBE - | ae / 
I N HNOS TO pH«2 1 L P-CUBE Ne _/ / | 
COLIFORM 303,909 4 DEG C (1) 4 02 ee ee ee 
. STERILE | a SN : 













$8 (S028): PB (S020); HG (S801). 


PAL INORGANICS: ICP METALS ($510); AS (S022); SE (S021); Tk (S009); 
HARDNESS. 


H20 QUALITY: POS CTF27); TKN (TF26); NIT (TF22); CL/SO6 (TT10); TSS (160.2); ALK (301.0); 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED : Sears 


Ne turb ditty Mesure rents De (sase Turbidine ter malfunctioning ; 
Delicate catlected © iis loceHen: 





‘RECEIVED BY: 


() oe - 
SIGNATURE: -?< - focurl Seer : 

















ABS ENVIRONMENTAL SERVICES, INC. 
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FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMAPER 



















PROJECT] USATHAMA-FT.DEVENS SITE TYPE 
se sngEE Hae nye 
FILE NAME 
LOCATION OS pro. 
ACTIVITY |START TESS 1730 WEATHER 











PROTECTIVE 











WATER LEVEL / WELL DATA TOP OF WELL —~ PROTECTIVE 
TOP OF CASING CASING STICK-UP CASING/WELL OIFF.| ~ (OQ (Ft 
WELL TEPTH Pifeasuren (FROM GROUND) (AC 
HISTORICAL RISER 
WELL INTEGRITY: 5 N ELEVATION 





WATER DEPTH 
PROT. CASING SECURE 


CONCRETE COLLAR INTACT GROUNDWATER 7 


WELL LOCKED ELEVATION 
PVC WELL CAP 
WELL Bi INCH 


= 
PID READINGS: AMBIENT AIR O.0 PPH wet MOUTH {(.\ PP DIAMETER 4 INCH 





HEIGHT OF 
WATER COLUMN] 2S.AX FT 


J _INCH 









PURGE DATA 
LE OBSERVATIONS 
PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
pi, UNITS CipH PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/em 
OTHER (SEE NOTES) 


PUMP RATE, GPM 






PN es A en, 
TA 
ween ee ees 

















EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
| PERISTALTIC PUMP ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP L 1QUINOX FLOAT ACTIVATED fe al 
BAILER Oe Oo 9 STEAH CLEANING PRESSURE TRANSDUCER 
PVC/SILICON TUBING meme | 
IN-LINE/DISPOSABLE FILTER | 
Oj OTHER NUMBER OF aa ee op 
ANALYTICAL PARAMETERS METHOD -—s FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE HETHOO REQUIRED COLLECTED 
2ocns, 2Cre ZCOCc / 269 
cee UN20 vP HCL, 6 DEGC (4) 6OML t./ / / 
SvV0c UM18 KS 4 pec Cc (2) 1 L AG / / / 
PEST/PCB UNO2 EC 4 DEG C (3) 1 LAG | / / / 
UH13 / / / 
PAL INORGANICS (SPECIFIED BELOW) N HNO3 TO pH<2 1 L P-CUBE OQ / / / 
LEAD ONLY so20.—it- K HNO3 TO pH<2 / / / 
EXPLOSIVES UW19 Lc 4 OEG C (7) 1 LAG ae ae: Oe es a a 
yw32 / / / 
TPHC 618.1 0 H2S504 TO pHe2 TL AN | PERS TS 
0c 415.1 0 H2S04 TO pH <2. 14 AG / ; / 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 DEG C 1 L P-CUBE / / / 
| 310.1 " HNO3 TO pH <2 1 L P-CUBE / / / 
ar ONLY 160.2 C 4 0€GC 1 L P-CUBE , / / / 
H20 QUALITY (SPECIFIED BELOW) S H2S04 TO pH<2 1 L P-CUBE / J iz 
. et Cc 4 0&G C 1. P-CUBE iK / f / 
" HNO3 TO pH«2 1 L P-CUSE Saal 
t CO) coviro0RrM 303,909 4 DEG C E (1) 4 02 —N/ 
/ / 


STERILE 












NOTES PAL INORGANICS: ICP METALS ($S10); AS (S022); SE (S021); TL (S009); SB (S028); PB (S020); NG (S801). 
H20 QUALITY: POS C(TF27): TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, 1E: NON-FILTERED 


- RECEIVED BY: 
gre GP | TT 








PAGE 





ASB ENVIRONMENTAL SERVICES, INC. 





FIELO SAMPLING NUMMER 


kek 
oa 
eras 


FIELD DATA RECORD + GROUNDWATER 


USATHAMA’FT DEVENS 


START (135 -- END figs : 


Top OF WELL 
TOP OF Eeaine CASING STICK-UP 










PROJECT SITE TYPE 

SAMPLING DATE 
JOB NUMGER 
FILE NAME 


ave © [allel Pat 


LOCATION 
ACTIVITY 


PROLQAM 







WEATHER 










PROTECTIVE 


PROTECTIVE 
CASING/WELL DIFF. 


WATER LEVEL / WELL DATA 































WELL TEPTH Fi weasure (FROM GROUND) | 
HISTORICAL RISER | 
WATER DEPTH WELL INTEGRITY: ELEVATION — 
prot. CASING SECURE 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER | 
WATER COLUMN TOTAL GAL PURGED WELL LOCKED ELEVATION. [| 
PVC WELL CAP : 
WELL INCH 
PID READINGS: ett MOUTH © Pea DIAMETER [LJ4 INCH 
}__INCH 
PURGE DATA tl 4d (1 H2 1 Y s 
MPLE OBSERVATIONS 
PURGE VOLUME Ta_2.0ca | a_6_oat [2 io GAL CLEAR 
CLOUDY 
TEHP, DEG C 1"..9 COLORED 
oi, units Up PAPER ee TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umios/cm 
OTHER (SEE NOTES) 


PUMP RATE, GPM 


GROUND ELEVATION 


EQUIPMENT DOCUMENTATION 


PURGING SAMPLING TER LEVEL EQUIP. USED 
PERISTALTIC PUMP ISCO # POTABLE WATER ELECTRIC COND. PROSE 

SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [| 
BAILER Be Cen # STEAM CLEANING PRESSURE TRANSDUCER 


EQUIPHENT ID CON FLUIDS USED 





———SSSe 


PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 





NUMBER OF FILTERS USED 


















































0 OTHER eee 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
NUMBER CODE HETHOO REQUIRED COLLECTED 
: . were See a | 
f voc UH20 vP HCL, 4 DEG C (4) 60 HL ; c 7 / | SMES 
$voCc UH18 MS 4 DEG C (2) 1b AG capers a 
PEST/PCB UNOZ EC 4 DEG C (3) 1 LAG | ETE, A DEES 
UH13 / / / 
PAL INORGANICS (SPECIFIED BELOW) r MNOS TO pH<2 1 LP-cUBE ff a ne TE ae 
LEAO ONLY s020 N HNO3 TO pH<2 @ / / / 
EXPLOSIVES UW19 LC 4 0€G C 7) 14 AG ¥, Sane a = ' | aera 
UW32 / / | ee 
TPHC 418.1 0 H2S04 TO pH<2 1b AN / / ' aN 
TOC 615.1 0 H2S04 TO pH <2 1 L AG / / / 
ANIONS TF22 § H2S04 TO pH <2 1 L P-CUBE / / Sa 
TT10 c 4 DEG C 1 L P-CUSE / / / 
310.1 r HNO3 TO pH <2 1 L P-CUBE / / / . 
Ml TSS ONLY 160.2 C 4 DEG C 1 L P-CUBE / / / 
H20 QUALITY (SPECIFIED BELOW) *,. § H2S04 TO pH<2 1 L P-CUBE / eee 
! i C fDEGC. 61 L P-CUBE =, | 
N HNOS TO pH<2 1 L P-CUDE / / / 
t LJ courrors 303,909 4 DEG C (1) 4 02 a SN Seen Sewer 
: STERILE / / / 
















nc ¢sBOl). 


PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); ‘$8 (S028): PB (S020); 
HARDNESS. 


H20 QUALITY:  pO% (TF27); TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


PY Wet Lo etcre 


‘RECEIVED BY: 


SIGNATURE: ae 7 AO pa 























ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER 


alilal- bb Tels 


PROJECT 












SITE ID 
“LOCATION 
ACTIVITY [START jo 675 END YB 5” 














FIELD SAMPLING NUMPER 
SITE TYPE 
JOB NUMBER 


PROLRAM 





PAGE OF 














WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE . PROTECTIVE : 
TOP OF CASING CASING STICK-UP 3 cjcj Ft CASING/WELL ovr. [ fap FT] 
WELL TEPTH PB weasuneo | (FROM GROUND) . 
HISTORICAL RISER | 
WATER DEPTH WELL INTEGRITY: 5 N ELEVATION (i 
PROT. CASING SECURE. 
CONCRETE COLLAR INTACT GROUNDWATER | 
WELL LOCKED ELEVATION f 





PVC WELL CAP 


AMBIENT AIR ()  PPH WELL MouTH ©) PP 


TsS 


INCH 
INCH 
INCH 


HEIGHT OF , 

water cocuuy| Lf ©]A5 Fr 
yess 

PID READINGS: 


WELL 
DIAMETER 4 


\( eo 
ios” MPLE OBSERVATIONS 


PURGE DATA 












PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
pi, units CJpH PAPER ee =o 
ODOR 


SPECIFIC CONOUCTIVITY umhos/cm 
PUMP RATE, GPM 


OTHER (SEE NOTES) 






TURBID 
GROUND ELEVATION | 


EQUIPMENT DOCUMENTATION 


PURGING SAMPLING 
PERISTALTIC PUMP [SCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [ 
BAILER Be Oson # STEAM CLEANING PRESSURE TRANSDUCER 


EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED 


er IS 


PVC/SILICON TUBING 
IN-LINE/DISPOSASLE FILTER 








NUMBER OF FILTERS USED 





ae ee ey 

















al OTHER 
ANALYTICAL PARAMETERS HETHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS 
NUHBER CODE HETHOO REQUIRED COLLECTED 
; O3B A, Bs /_»> 
f voc UH20 vP HCL, 6 DEG C (4) 60 HL | a ae, / 
SVOC UM 18 MS 4 DEG C (2) 1. AG ri / / 
PEST/PCB UNOZ EC 4 0EGC (3) 1 LAG / / a 
UH13 : / / 
PAL [NORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1LP-CUBE ff Se eee / 
LEAD ONLY so2z0t- rt HNO3 TO pH<2 fe / / / 
EXPLOSIVES UW19 LC 4 DEG C (7) 1b ac Co Bea ay ee a eee ee 
 UW32 / / / 
TPHC 418.1 0 H2S04 TO pH<2 1 L AN / f | 
TOC 415.1 0 H2S04 TO pH <2 1 L AG / / | nee: 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 DEG C 1 L P-CUBE / / / 
310.1 N HNO3 TO pH <2 1 L P-CUBE / / / 
ul TSS ONLY 160.2 C 4 DEG C 1 L P-cusE / / / 
H20 QUALITY (SPECIFIED BELOW) =,’ S H2S04 TO pH<2 1 L P-CUBE ame Tae / f- 
po c 6 0eG ¢c 1 L P-CUBE eae / | a 
| HN HRO3 TO pH<2 1 L P-CUBE | EMARDE SIRO ROM 
tC) covrrors 303,909 4deG Cc (1) 4 02 / / / 
. STERILE / / / 


PAL INORGANICS: ICP METALS (SS10); AS (S022): SE (S021); TL (S009); SB (S028); PB (SO20); NG ($801 

' ' t ' t e ). 
H2O0 QUALITY: pos (TF27)>s TKN (TF26); NIT CTF22); CL/SO4 (TTI0); TSS (160.2); ALK (301.0); HARONESS. 
ALL PARAMETERS COLLECTED AS TOTALS, [E: NON-FILTERED 


NOTES 





RECEIVED BY: 


sicuarure:_ een awe 








agB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER | FIELD SAMPLING NULTER md fl to falc 13 












PROJECT] USATHAMA-FT DEVENS 
SITE 10 
LOCATION 
ACTIVITY [START {LU 2 enn 1630 
WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP CASING/WELL oF-(- O12" 





fyweasuren (FROM GROUND) 
HISTORICAL RISER 


WELL INTEGRITY: Ss N ELEVATION 
PROT. CASING SECURE 


CONCRETE COLLAR INTACT GROUNDWATER | 


WELL TEPTH 












WATER DEPTH 
GAL/VOL 





44.53 


[Fy TOTAL GAL PURGED WELL LOCKED ELEVATION 
‘ee 


PVC WELL CAP 
WELL bi INCH 





HEIGHT OF 
WATER COLUMN! KKB FT 
PID READINGS: AMBIENT AIR C.©  PPH wet HOUTH OS Pen DIAMETER INCH 

INCH 


PURGE DATA 
MPLE OBSERVATIONS 









PURGE VOLUHE CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
ot, uNtTS CpH PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/em 
OTHER (SEE NOTES) 


PUMP RATE, GPM 







~~ 
hw 































EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP «ISCO M@___ POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED fs 
BAILER De Ose #2 STEAM CLEANING PRESSURE TRANSDUCER 
PVC/SILICON TUBING Nene dedi cuted oe ee | 
IN-LINE/DISPOSABLE FILTER a peneat : | 
a OTNER NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAHPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOD REQUIRED COLLECTED ’ , 
OYCA s_C406/_ Cyne /_ OFOD 
ee UH20 vP HCL, 4 DEG C (4) 60 HL ce gE /_ Fe / / 
SVvOC UN18 MS 4 DEG C (2) 1L AG / / / 
PEST/PCB uno2 EC 40EGC (3) 1L AG / / / 
UH13 : / / / 
aft INORGANICS (SPECIFIED BELOW) Hu -HNO3 TO pH<2 1 L P-CUBE af / / / 
LEAD ONLY so20- ti«éRK HNO3 TO pH<2 / / 
EXPLOSIVES UW19 Lc 4 DEG C (2) 11 AG Cg / | es ae 
UW32 / / / 
TPHC 618.1 0 H2S04 TO pHe2 TL AS / / / 
: Toc 615.1 O  -H2S04 TO pH <2 1 L AG / / / 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DdEGC 1 L P-CUBE / / / 
310.1 N HNO3 TO pH <2 1 L P-CUBE / / / - 
HY ss ONLY 160.2 c 4 0EG C 1 L P-CUBE ae / / 
HZ0 QUALITY (SPECIFIED BELOW) oe $ H2SO04 TO pH<2 1 L P-CUBE / a F 
| : aie C & DEG C 1 L P-CUBE Fs 
tk N HNO3 TO pH<2 1 L P-CUBE / / / 
COLIFORM 303, 909 4 vec c (1) 4 02 / | A, RAED 
STERILE ASRS SPREE 







NOTES PAL JNCRCANICS: ICP METALS (SS10);: AS (S022); SE (S021); TL (SDO09)> $B (S028); PB 
; ‘ ¢ f ’ Ps (5D20); HG ($801). 
H20 QUALITY: pos (TFZ7): TKN (TF26)3 NIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, JE: NON-FILTERED 


Tebidi mer breiCen, Cond uot vitg mater Deller y dua 






‘RECEIVED BY: 


SIGNATURE:__| ; 

















ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER 





© PROJECT} USATHAMA-FT.DEVENS SITE TYPE 
ave » Gedo leh oa noes 70 
“LOCATION PROL2AM re 
. | activity jstarkt | 300 ~~ END ; 





TOP OF WELL PROTECTIVE 
TOP OF CASING CASING STICK-UP 
(FROM GROUND ) 


WATER LEVEL / WELL DATA 








WELL TEPTH 


Fiseasur ED 
HISTORICAL 
Zp SAL/VOL 


{2 5 TOTAL GAL PURGED 


WELL INTEGRITY: 
PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
WELL LOCKED 

PVC WELL CAP 





WATER DEPTH 






HEIGHT OF p— 
WATER COLUMN| > jD. FT 


P{D READINGS: 





PURGE OATA 
PURGE VOLUME 


TEMP, DEG C 
pt, UNITS LIpH PAPER 

SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM 


EQUIPMENT DOCUMENTATION 
PURGING SAMPLING 


PERISTALTIC PUMP tsco #4 POTABLE WATER 
SUBMERSIBLE PUMP L1Qu1NOX 

BAILER Oo Oo go STEAM CLEANING | 
PVC/SILICON TUBING Nong, Sadice 
IH-LINE/DISPOSABLE FILTER ep pret 


EQUIPMENT JD CON FLUIDS USED 








NUMBER OF FILTERS USED 





is OTHER 
ANALYTICAL PARAMETERS METHOO «FRACTION PRESERVATION VOLUME SAMPLE 
NUMBER COOE HETHOO REQUIRED COLLECTED 
E voc UH20 VP HCL, 4 DEG C (4) 60 HL E 
$VOC UH18 MS 4 DEG C (2) 1 LAG 
PEST/PCB uNO2 EC 4 DEG C (3) 1 LAG 
— -UHN3 — 
PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1 L P-CUBE 
afte ONLY s020.—i« r HNO3 TO pH<2 H 
EXPLOSIVES UWtg LC 4 DEG Cc ™) 11 AG 
'  Uws2 
TRHC 418.1 0 H2S04 TO pH<2 TL A% 
ToC 615.1 0 H2S04 TO pH <2 1 L AG 
wd ANTONS TF22 $ H2S04 TO pH <2 1 L P-CUBE 
TT10 c 4 DEG C 1 L P-CUBE 
310.1 N HNO3 TO pH <2 1 L P-CUSE 
Hts ONLY 160.2 C 4 DEG C 1 L P-CUBE 
H20 QUALITY (SPECIFIED BELOW) +, S H2S04 TO pH<2 1 L P-CUBE 
} : ~L C 4 DEG C 1 L P-CUBE 
N HNO3 TO pH<2 1 L P-CUBE 
tL) courrors 303,909 4 DEG C (1) 4 02 
STERILE 


PAL INORGANICS: 
M20 QUALITY: 
ALL PARAMETERS COLLECTED AS TOTALS, JE: NON-FILTERED 


NOTES 


er 


Tarredimaber orpkes. 













CASING/WELL DIFF. 


3 N ELEVATION 


eae OOM 









ER LEVEL EQUIP. USED 
ELECTRIC COND. PROBE 
FLOAT ACTIVATED 

PRESSURE TRANSDUCER 


‘RECEIVED BY: 


SIGNATURE: 


WEATHER |Pni.. As 





PROTECTIVE 


RISER 


GROUNDWATER 
ELEVATION 


WELL 2 INCH 
DLAMETER INCH 
INCH 


MPLE OBSERVATIONS 
CLEAR 
CLOUDY 


TURBID 


ODOR 
OTHER (SEE NOTES) 






GROUND ELEVATION 


| 





SAMPLE BOTTLE ID NUMBERS 























OH47A_/_ CYN7B / O47 /_CHZD 
ee Oe Be ee / 

/ / / 
ae, / / 
ae ae aan 
es Se (a Sa 

/ / / 

ae = TD A RE 

/ / / 
Ered qe Baek eee 
aa: Raney Sea eres 

EEA San eee 

/ SS SS, SA TNS 
se / / . 
ey ae ne a 
—__/ ie eo ees 

/ / / 

x / / / 
Cnciian aaa? Samia aes 
ES ARI EES SIS 






ICP METALS (S$$10); AS (S022); SE (S021); TL ($009); SB ($028); PB (S020); HG (SBO1). 
pos (TEZ7): TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARDNESS. 


a - . 









UL 


COLORED. 








— oe =. ee 


ee ay eS 
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“ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORO - GROUNDWATER FIELD SAMPLING NUMER rly] a] fo] ia [3 | 

PROJECT] USATHAMA-FT.DEVENS SITE TYPE | WELL | 

sire 10 [A] 4 -|9| |-lo Ba 07 053-14 
PROW.2AM ae 


LOCATION 
activity {starkt JUyQO -° ENO of 10 . WEATHER | CveecasT 


PROTECTIVE 


WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE 
TOP OF CASING CASING STICK-UP QA FT] CASING/WELL DIFF.| —_ F 











SAMPLING DATE 


JOB NUMBER 
FILE NAME 








: 











WELL DEPTH PJucasureo (FROM GROUND ) 
HISTORICAL RISER 
WATER pepta] 20,50 FT WELL INTEGRITY: S N ELEVATION | 
py, By SALVO PROT. CASING SECURE. 
. CONCRETE COLLAR INTACT GROUNOWATER 
TOTAL GAL PURGED| § WELL LOCKED : . ELEVATION [ 





HEIGHT OF 
WATER COLUMN) &, Crt 




























PVC WELL CAP 
x 16% WELL [.J2 INCH 
PID REAOINGS: AMBIENT AIR O-C PPM! [WELL MOUTH O.o PPH DIAMETER INCH 
j__ INCH 
PURGE DATA | { O 0900 | 
. 1455 70 ? MPLE OBSERVATIONS 
CLOUDY 
TEMP, DEG C : is. 7 COLORED 
on, units LJpH PAPER "s a 6.32 5-21 TURBID 
SPECIFIC CONDUCTIVITY umhos/cm ll 70 ODOR 
PUMP RATE, GPH eee sa es ee OTHER (SEE NOTES) 






PURGING SAMPLING 
Isco # POTABLE WATER ELECTRIC COND. PROBE 
FLOAT ACTIVATED [| 
PRESSURE TRANSDUCER 


PERISTALTIC PUMP 
LI QUINOX 


EQUIPMENT DOCUMENTATION 
EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
STEAM CLEANING 


SUBMERSIBLE PUMP 
BAILER Be Oe g 
PVC/SILICON TUBING 

IN-LINE/DISPOSABLE FILTER 






neal 


HUMBER OF FILTERS USED 





















O OTNER 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS 
NUMBER CODE HETHOO REQUIRED COLLECTED 
OWA , Bey Coy D 
voc UM20 vP HCL, 4 DEG C (4) 60 HL f / / / 
SvOCc UM18 MS 4 0EG C (2) 1 1 AG ry / / / 
PEST/PCB Uno2 EC 4 OEGC (3) 10aG UU / / / 
UH13 { / / 
Mi PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1 L P-CUBE Wg / 
|} LEAD ONLY $020. N HNOS TO pH<2 / / / 
A} EXPLOSIVES uw19 Lc 4 DEG C (7) 1 LAG aE a: en ae ee 
UW32 / / | (een 
TPHC 418.1 0 H2S04 TO pH«e2 11 A% 7 Wales JO Sermies 
TOC 415.1 0 H2S04 TO pH <2 1 L AG Re Se ea Ras 
ANIONS TF22 s H2S04 TO pH <2 1 L P-CUBE / | PS See 
TT10 c 4 DECC 1 L P-CUBE / / / 
310.1 N HNO3 TO pH <2 1 -L P-Cuse / / / 
f TSS ONLY 160.2 c 4 0EGC 1 P-CUBE Jf / 
H20 QUALITY (SPECIFIED BELOW) > § H2S04 TO pH<2 1 L P-CUBE it / / 
: tas. C 4 0EGC 1L P-CUSE - / / | TS 
N HNOS TO pke2 1 L P-CUDE / eae ea 
| [] coLiFoRM 303,909 4 DEG C 4 (1) 6 02 / ; / 
7 STERILE | EE TARE Se 






NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); $8 (S028): ; 
/ ; ; ; }: PB (SD20); NG (S801). 
et «= H20 QUALITY: — POS (TEZ7); TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARDHESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 

[Ls don @ 7 yt 
too PURGE | “DEH 6 logad | 
095s Blemwrvaye . . | . 
RECEIVED BY: 





) 
SIGNATURE: : 


a 














“ABB ENVIRONMENTAL SERVICES, INC. 
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FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMRER 


PROJECT] USATHAMA-FT.DEVENS 
sire 0 [yt [of Joly|-lols bb 





SITE TYPE . 
SAMPLING DATE | /2 ~ -Jy 





JOB NUMBER 
FILE NAME CGW 


PROLRAM 


“ LOCATION 
ACTIVITY |START Ws END £92) WEATHER | mvSRCLAST 


WATER LEVEL / WELL DATA Et TOP OF WELL PROTECTIVE A 7 
TOP OF CASING CASING STICK-UP CASING/WELL DIFF.| =, | FT 
MEASURED - a & 


! 






PROTECTIVE 








(FROM GROUND ) 
RISER 


eee 
WELL INTEGRITY: ) N ELEVATION 


PROT. CASING SECURE 





WELL TESPTH 





WATER DEPTH 







UE 








SPECIFIC CONDUCTIVITY umhos/em 
OTHER (SEE NOTES) 


PUMP RATE, GPM 





| 
39 9G GAL/VOL | | 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER COLUMN} 22°25 FT WELL LOCKEO | ELEVATION 
: PVC WELL CAP 
Kt.6% WELL }J2 INCH 
PID READINGS: AMBIENT AIR § ppM| |WELL MOUTH O.G = PPM DIAMETER 2X4 INCH 
] __ {NCH 
PURGE DATA a m™ Lo | : | 
. MPLE OBSERVATIONS 
PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
pit, units UpH PAPER TURBID | 
ODOR 
EQUIPMENT DOCUMENTATION | 
PURGING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION: 
PERISTALTIC PUMP Isco # POTABLE WATER ELECTRIC COND. PROBE i 
SUBMERSIBLE PUMP L1QUINOX FLOAT ACTIVATED [| 
BAILER #2. Con go STEAM CLEANING PRESSURE TRANSDUCER 





PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 








1 
0 OTHER NUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMGERS | 
NUMBER CODE HETHOO REQUIRED COLLECTED 
; . Se OA /_ Pp / CUP 
i voc UM20 VP HCL, 4 DEG C (4) 60 ML ‘ a / rm / / 
SVOC UM18 MS 4 DEG C (2) 1 L AG i / / 
PEST/PCB uNno2 EC 4 DEGC (3) 1 LAG / / / 
UH13 / / / 
PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1 -L P-CUBE & Pe s_ / / 
LEAD ONLY soz0- iON HNO3 TO pH<2 a / / / 
EXPLOSIVES Uwi9 Lc 4 DEG C (7) 1LaG) Oe Cn TET EE EY EE 
-  Uw32 / | Se 
TPHC 418.1 0 H2504 TO pHe2 1 LAG / / 
TOC 415.1 0 H2S04 TO pH <2 1 i AG ELLIS ne aE 
ANIONS TF22 5 H2S06 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / / 
. 310.1 M HNO3 TO pH <2 1 L P-CUBE / / / 
q TSS ONLY 160.2 c 0k DEG EE 1 L P-CUBe Jl /# / / 
H20 QUALITY (SPECIFIED BELOW) + S _- H2$O06 TO px<2 1 L P-CUBE eae, | ey <I 
. Ae: c 4 DEG C 1 L 9-CUBE / | Te 
4 N HNOS TO pa«2 1 L P-CUDE ia Le 
COLIFORM 303,909 4 06GC (1) 4 O2 Re ey Ee Caen 
: STERILE ke Se sae 






NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL ($009); SB (S028); PB (S020); 
; ; ; : y: NG ($B01). 
H20 QUALITY: poe (TEZ7); TKN (TF26); WIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, JE: NON-FILTEREO 


ti DaKOA eet @ OY? 


bie Dey 2‘ total 
r es ve "4 pe RECEIVED BY: 
140 DUT 6¢ 
Bee PO CAM 









As SIGNATURE ; 


phamy ol Few“ 
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ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNOWATER FIELD SAMPLING NUMMER 












PROJECT USATHAMA-FT DEVENS SITE TYPE 
wwe » HIM 1Oa on 
imi-l9ld|-laig A nu 

PRO? 









LOCATION : 
ACTIVITY |START UK --enn {XY - 


TOP OF WELL PROTECTIVE 
TOP OF CASING CASING STICK-UP 
(FROM GROUND) 







PROTECTIVE 
CASING/WELL DIFF. -O.P FT 


WATER LEVEL / WELL DATA 











SPECIFIC CONDUCTIVITY umhos/cm 
OTHER (SEE NOTES) 


PUMP RATE, GPM 


WELL TEPTH ere iaeasureo 
HISTORICAL RISER | 
WATER pert] 2 6 FT : VELL INTEGRITY: 5 N ELEVATION [| 
0 TL noe re. CASING SECURE : 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER coum] (o(o WELL LOCKED 7 ELEVATION 
. PYC WELL CAP 
PID READINGS: AMBIENT AIR ~ ppu! |WELL MOU ~~ PPM DIAMETER INCH 
OC WO aie 
PURGE DATA . 
LE OBSERVATIONS 
PURGE VOLUHE CLEAR 
CLOUDY 
TEMP, DEG C COLORED | 
pv, units CJpH PAPER ieee 
ODOR 


GROUND ELEVATION 


| __] 


TER LEVEL EQUIP. USED 
ELECTRIC COND. PROBE 
FLOAT ACTIVATED 
PRESSURE TRANSDUCER 


EQUIPMENT DOCUMENTATION 


PURGING SAMPLING 
PERISTALTIC PUMP 
SUBMERSIBLE PUMP 
BAILER Oa" ee go 
PVC/SILICON TUBING 


CON FLUIDS USED 
POTABLE WATER 
LT QUINOX 


STEAM eee ae. 
as 


Yin AL Com, 
NUMBER OF FILTERS USED 


EQUIPHENT ID 
isco # 


ee 








IN-LINE/DISPOSASLE FILTER 
OTHER 














ANALYTICAL PARAMETERS METHOO «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER COOE METHOD REQUIRED  COLLECTE 
EONS A UBB CNB 
vec UM20 vP HCL, 4 DEG C (4) 60 HL / Visa ey 
ie UM18 MS 4 DEG C (2) 1 AG a a / 
PEST/PCB uNO2 EC 4 DEG C (3) 1 LAG | / | ETRE, SS 
: UH13 / / / 
PAL INORGANICS (SPECIFIED BELOW) u -HNO3 TO pH<2 1 -L P-CUBE yy , / / 
A LEAD ONLY soz0;Cté‘*SN HNO3 TO pH<2 A / / / 
“EXPLOSIVES Uw19 Lc 4 DEG C (7) 14 AG GC 
-  UW32 / | a, VR 
TPHC 418.1 0 H2S04 TO pH<2 TL A% / | Se Aeaserown 
10¢ 415.1 re] H2S04 TO pH <2 1 L AG / / | ee 
J ANICNS TF22 S H2S04 TO pH <2 1 L P-CUBE / / | 
TT10 C 4 DEG C 1 P-CUBE / / | ae 
310.1 N HNO3 TO pH <2 1 L P-CUBE / / / - 
Hass ONLT 160.2 Cc 4 DEG C 1 L P-CUBE ae, / / 
| Gr'nzo quaciry (SPECIFIED BELOW) +, S H2S06 TO pH<2 1 L P-CUSE / / f- 
3 : “45. c 4 EGC 1 L P-CUBE | ae | ces 
: HN HNO3 TO pH<2 1 L P-CUBE / | aE EN 
CU) CcULFORM 303,909 4 veg c (1) 4 02 / / / 
STERILE / / / 








NCTES PAL INORGANICS: 
N20 QUALITY: 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


MS/MS P Collected or Huis loceHea. 


‘RECEIVED BY: 
SIGNATURE: bX. 


ICP METALS (S510); AS (S022); SE (S021); TL (S009); SB (SO28); PB (SD20); NG (S801). 
pom (TF27); TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARDNESS. 





























WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP 2.36 FT| CASING/WELL DIFF.| —g,jg FT 
MEASURED 








ABB ENVIRONMENTAL SERVICES, INC. PAGE OF 



















FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER in Xe | Aol >| 
PROJECT] USATHAMA-FT DEVENS SITE TYPE | WELL P¥C 
SAMPLING DATE 
sve [ah [ol [oleT- Tels Ta woe 
3 “1? 1B 7 FILE NAME 
PROL2AM Peo 
WEATHER 





LOCATION 
ACTIVITY |START if3c -* ENO /t oV : 








(FROM GROUND ) 
RISER 





WELL TEPTH i 
HISTORICAL 


yj 2. 93 GAL/VOL 


N ELEVATION 


w 


WELL INTEGRITY: 
PROT. CASING SECURE 


[ d, 
| 
CONCRETE COLLAR INTACT GROUNDWATER +d 








WATER DEPTH 






HEIGHT OF 
WATER coun aot $F WELL LOCKED . ELEVATION 
, : PVC WELL CAP 
Kl, WELL VJ2 INCH 
PID READINGS: AMBIENT AIR 9.0 PPH| [WELL HOUTHG 4 = PPM DIAMETER §B4 INCH 
[NCH 






MPLE OBSERVATIONS 
CLEAR 
CLOUDY 


PURGE DATA 





: 5 y) 












PURGE VOLUME 











TEMP, DEG C COLORED 
of, UNITS Up PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, -GPH £6 


OTHER (SEE NOTES) 





EQUIPMENT DOCUMENTATION 

PURGING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP isco A. POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED rs 
BAILER | Pome Ce a STEAM CLEANING PRESSURE TRANSDUCER 





PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 























0 OTHER NUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAHPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOO REQUIRED COLLECTED 
| ofA s By ¢ /? 
voc UH20 vp HCL, 4 DEG C (4) 60 ML & / / / 
S$VvOC UM18 MS 4 DEG C (2) 1 L AG / / / 
PEST/PCB UHO? EC 4 DEG C (3) 1 4 AG / / / 
UH13 / / / 
PAL INORGANICS (SPECIFIED BELOW) r -HNO3 TO pH<2 1 L P-CUBE A’ / 2 / / 
LEAD ONLY so20-té«‘<2W HNO3 TO pH<2 / / / 
EXPLOSIVES UWw19 LC 4 DEG C (7) 11 AG _@ /_ HW / 
-  yW32 / | 
TPHC 418.1 0 H2S04 TO pH<2 1L AS a Mae Sees 
TOC 615.1 0 H2S04 TO pH <2 1'L AG Re Te | 
st ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
| IT10 c 4 DEG C 1 L P-CUBE / / / 
310.1 r HNO3 TO pH <2 1 L P-CUBE / / / 
TSS ONLY 160.2 c 4 0EGC 1 L P-CUBE ee ae ae, / 
¥ H20 QUALITY (SPECIFIED BELOW) = *,. S H2S04 TO pH<2 1 L P-CUBE ae / f: 
: thes, c 4 0&G C 1L P-cUsE / / | Tae 
ie r HNOS TO pH<2 1 L P-CUBE | / ee | 
CU] COLIFORM 303,909 4 vec ¢ (1) 4 02 / / / 
STERILE / / / 
NOTES PAL INORGANICS: ICP METALS (SS10); AS (SO22); SE (S021); TL (SOO9); SB (S028); PB (S020); NG ($801). 





H20 QUALITY: pos (TF27); TKN (TF26); NIT (TF22); ; . 
L. ; (TF22): CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARONESS. 
re m/e ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


Mie tf? 
1 
- RECEIVED BY: 


SIGNATURE: C ror, 


i  — 


“ABB ENVIRONMENTAL SERVICES, INC. 


—, 












FIELD SAMPLING NUMMER Alyl lil ol 43) 


FIELO DATA RECORD + GROUNDWATER 








PAGE 











: : SAMPLING DATE 
SITE 10 4 lr fed -lof gl- fr [OL JoB HUMBER | OO SS VY 
FILE NAME 
LOCATION PROLRAH 
ACTIVITY [START O09 50 -"EXD OSC. 19 WEATHER | VER CAS P 
PROTECTIVE PROTECTIVE 


TOP OF WELL 
T 


WATER LEVEL / WELL DATA 
OP OF CASING CASING STICK-UP 


: 














PURGE DATA tole 





2 oS FT CASING/WELL DIFF. 


me gS Ft] | 
| 


MPLE OBSERVATIONS 
CLEAR 


WELL TEPTH PB ueasuren (FROM GROUND) 
HISTORICAL RISER | 
WATER DEPTH WELL INTEGRITY: 5 N ELEVATION a | 
Ty fe SALIVOL PROT. CASING SECURE | 

HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 

WATER coum] 46 FT WELL LOCKED ‘ELEVATION fr 
PVC WELL CAP 

x t.6% WELL 2 INCH 

PID REAOINGS: AMBIENT AIR Q.Q  PPH| WELL MOUTH (9,0 PPM DIAMETER [4 INCH 

{NCH 
| 


PURGE VOLUME 













TEMP, DEG C 
ot, uNITS LipH PAPER 

SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPM 






EQUIPHENT DOCUMENTATION 

PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED 
PERISTALTIC PUMP ISco 4 POTABLE WATER - ELECTRIC COND. PROSE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED 
BAILER 82" Can a STEAM CLEANING PRESSURE TRANSDUCER 








PYC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 





NUMBER OF FILTERS USED 
































CLOUDY 
COLORED 
TURBID 


ODOR 
OTHER (SEE NOTES) 


GROUND ELEVATION 








aa @ 

















0 OTHER 
ANALYTICAL PARAMETERS METHOD «FRACTION «PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER COOE METHOD REQUIRED COLLECTED , 
. . zHA /, 2 s/s _C_/_D 
voc UM20 vP HCL, 4 DEG C (4) 60 ML = f / / 
; SVOC UM18 MS 4 peG Cc (2) 14 AG f f / / 
PEST/PCB UNO2 EC 4 OEGC (3) 1 AG | / a 
UH13 / f / 
PAL INORGANICS (SPECIFIED BELOW) H -HNO3 TO pH<2 1 -L P-CUBE NO / 
LEAO ONLY $020 r HNO3 TO pH<2 / / | eas 
EXPLOSIVES uWw19 LC 4 OEG C (2) 11 AG ae A = ee epee eee 
UW32 { / / 
TPHC 418.1 0 H2S04 TO pH<2 11 A% / / i 
TOC 615.1 0 H2S04 TO pH <2 1 L AG / / / 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 DEG C 1 L P-CUBE / J / 
310.1 N HNO3 TO pH <2 1 L P-CUBE / / / - 
f TSS ONLY 160.2 Cc 04 DEG 1 L P-cuBE > Jk | ee 
H20 QUALITY (SPECIFIED BELOW) *.: S$ 2804 TO pH<2 1 Lb P-CUBE ae | TEN & 
° a € 6 0€G Cc 1. P-CUBE - / / 
5 N HNOS TO pH«2 1 L P-CUZE / TS TTR 
COLIFORM 303,909 4 0€G Cc (1) 4 02 / / / 
STERILE / / / 


PAL INORGANICS: 
H20 QUALITY: 
ALL PARAMETERS COLLECTED AS TOTALS, JE: NON-FILTERED 
writh 


NOTES 





Bane? OYE veuns 


ICP METALS (SS10): AS (S022); SE (S021); TL (S009); SB (S028); PB (S020); IG (S801) 
pos (TF27); TKN (TF26): NIT (TF22)s CL/SOS (TT10); TSS (160.2); ALK (301.0); HARDNESS. 














puree Wowk nw rum, oy 
(035 Puce OF” , Riecw Qe ML Spek 
eee ea, 
(70% ee “ ieee O.F ok 2 ¢ “RECEIVED BY: 
foos OE" 
yas PAI O SIGHATURE:: ( I= 
recs ORY S tk Sumitd 














ABB ENVIRONMENTAL SERVICES, INC. 











PAGE OF | 


| 


TOP OF WELL _—PROTECTIVE PROTECTIVE 
TOP OF CASING CASING STICK-UP 2.2 FT| CASING/WELL OIFF.|” 
ASURED 


Hae (FROM GROUND) 
HISTORICAL RISER 
WELL INTEGRITY: N ELEVATION 


PROT. CASING SECURE 


CONCRETE COLLAR INTACT GROUNDWATER | 


FIELD SAMPLING NUIMRER 


ATU xis 


SAMPLING DATE 


FIELO DATA RECORD + GROUNDWATER 


USATHAMA-FT DEVENS 


Tera oe z 2-00 PROV.2AM 






aa SITE TYPE 


JOB NUMBER 






SITE [0 
FILE NAME 






_e 
ACTIVITY 


WEATHER 








uw 





WELL LOCKED ELEVATION 





HEIGHT OF 1 
WATER coum 3.3 | 
| > PVC WELL CAP 
WELL INCH 
PtO READINGS: AMBIENT AIR CC). PPH ett MOUTH 0.6 PP DIAMETER 4 INCH 
INCH 












PURGE DATA 
MPLE OBSERVATIONS 
PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
pi, units CpH PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/cm 
OTHER (SEE NOTES) 


PUMP RATE, GPM 




























EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED | GROUND ELEVATION 
PERISTALTIC PUMP —*«[SCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED rd 
BAILER Oe Oem go risen one CLEANING PRESSURE TRANSDUCER 
PVC/SILICON TUBING Neng ded ca te he | 
IN-LINE/DISPOSABLE FILTER : 
0 OTHER HUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHCO REQUIRED COLLECTED 
| Ooty CONE SEED osucs CSYD 
voc uM20 vp HCL, 4 DEG C (4) 60 HL ae 
nee UM18 MS 4 0EG C (2) 1 L AG Et a : F ; ae | 
PEST/PCB uno2 EC 4vEGC (3) 1L AG | / / / 
UH13 : / / / 
oft IHORGANICS (SPECIFIED BELOW) HN HNO3 TO pH<2 1 L P-CUBE if ON /__ Ss / 
EAD ONLY soz0-ti«*WK HNOS TO pHe2 / / / 
EXPLOSIVES uwig9 Lc 4 0EG C (7) 11 AG — fa fy 
 yw32 / / / 
TPHC 418.1 0 #2504 TO pH<2 TL AG / / { 
HL 615.3 O —«H2S04 TO pH <2 1 LAG / / / 
ANIONS TF22 S _-H2S06 TO pH <2 1 L P-CUBE / / / 
TT10 c 064 DECC 1 L P-CUBE Ee / 
310.1 Ns HNO3 TO pH <2 1 -L P-CUBE / / / . 
FY ss ONLY 160.2 c 4&4 0ECC 1 L P-CUBE . / / / 
H20 QUALITY (SPECIFIED BELOW)  *,. 5 H2S04 TO pH<2 1 L P-CUBE | EE A ST 
: és Cc & a Cc 1b P-CUsE ; j / / 
N HNO3 TO pH<2 1 L P-CUGE 
tO courrors 303,909 4 DEG C . (1) 4 02 a a 
. STERILE | a aS 












PAL INORGANICS: ICP METALS (SS$10); AS (S022); SE (S021); TL (S009); SB (5028); PB (S020); 
; ): HG (S$BOt). 
H20 QUALITY: poe (TEZ7): TKN (TF26); MIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


on ly i Uelaawe: P92 Caw +o pocr rechargabi fi — Well pucyad lois] 


Gad Cllomud Fo Cechme Svernght. Scmples Clee d& tole |o 
RECEIVED BY: 


| urlod imeter WT Ken "LA read ra 
SIGNATURE: 











4 PAGE OF 





agB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER = . -FIELD SAMPLING NUMIER 





PROJECT} USATHAMA-FT.DEVENS SITE TYPE 


sire 10 Jay] ofl fo Lyle Lr bebe | 

LOCATION 

activity {sTaRT y~F 50 ~" EHO Hey ; 

VATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE PROTECTIVE | 

TOP OF CASING CASING STICK-UP CASING/WELL DIFF. 
| | 

5 
| 







JO8 NUMBER 
FILE NAME 


PROLRAM 
WEATHER 












WELL TEPTH Bi neasuren (FROM GROUND) 
HISTORICAL RISER 


WELL INTEGRITY: $ N ELEVATION 


PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
WELL LOCKED | 


29:45 7 


HEIGHT OF 
WATER COLUHN| £0,214 FT 


WATER DEPTH 
ELEVATION 


GROUNDWATER [i 





PYC WELL CAP 
WELL 2 INCH 
PID READINGS: AMBIENT AIR 0 PPM} |WELL MOUTH 6 PPH DIAMETER 4 INCH 
INCH 






MPLE OBSERVATIONS 


IS55 [00 

















SPECIFIC CONDUCTIVITY umhos/cm 
OTHER (SEE NOTES) 


PUMP RATE, GPM 


PURGE DATA 
nace vue en 
. CLOUDY 
TEMP, DEG C [5.9 tip. > COLORED | 
pi, units LJpH PAPER 5.99 s 5 TURBID 
“Li ODOR 


mann 






























EQUIPHENT DOCUMENTATION : 
PURGING SAMPLING EQUIPHENT 1D CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION ; 
PERISTALTIC PUMP isco # POTABLE WATER ELECTRIC COND. PROSE ! 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED pd 
BAILER Bo Oo a STEAM CLEANING PRESSURE TRANSDUCER 
PYC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 
O OTHER NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOD «FRACTION ©PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
HUMBER CODE METHOD REQUIRED COLLECTED : : | 
gse -/ |e SE BE», 
F voc uH20 vp HCL, 4 DEG C (4) 60 HL i é /. 2. / / 
SVOC UM18 MS 4 DEG C (2) 1 LAG / / / 
PEST/PCB UNO2 EC 4 pecc (3) 1 LAG / / / 
UH13 ET I, 
# opaL INORGANICS (SPECIFIED BELOW) H -HNO3 TO pH<2 1 L P-CUBE t ae 2 a ee See, Se 
|} LEAD ONLY sp20.—ié«- N HNO3 TO pH<2 ee | ae 
® EXPLOSIVES uwl9 Lc & DEG C 7) 11 AG a a a Se SES SESREREE 
-  UwW32 ae inn Sees Sees 
TPHC 418.1 0 H2S06 TO pH<2 14 A’ ee Nee See Aaa 
TOC 415.1 0 H2S04 TO pH <2 1 L AG ETE SSE ieee SEE 
AHIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / / 
S rss ONLY fie : ye — pclae / : } ) 
, : Gc L P-cuse Ys a / 
WM) 420 QUALITY (SPECIFIED BELOW) S _- H2SO4 TO pH<2 1 L P-CUBE / re ee 
: an OT c 4 DEG C ‘ 1. P-CUBE — be I 
YF HNO3 TO pH<2 1 L P-CUSE a See 
tO) covtrorM 303,909 4 DEG C (1) & 02 ——$_ ee 
STERILE (as See 














PAL INORGANICS: ICP METALS (SS10); AS (SD22); SE (S021); TL (SDO9); SB (SD28); PB (sd20 
‘ : : ; ; ); HG ($801). 
H20 QUALITY:  pOS (TF27); TKN (TF26); NIT (TE2Z); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 
sak dey 





- RECEIVED BY: 


SIGHATURE: ~%j ete C ) Re rn 














“ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD + GROUNOWATER 


PROJECT 





fl {yl -Toly] tals t> 





USATHAMA-FT DEVENS 








PAGE OF 





FIELD SAMPLING NUMMER 


BASE 


SAMPLING DATE 





Alxda|e 


WELL PY iw 


O72953-1 





SITE TYPE 





JOB NUMBER 








SITE ID 
FILE NAME 
LOCATION PRO. 
ACTIVITY [START 1p, oT ‘END ji 00 ‘ WEATHER 
PROTECTIVE PROTECTIVE 


WATER LEVEL / WELL DATA 


F 






TOP OF WELL 
TOP OF CASING CASING STICK-UP i,° 








CASING/WELL DIFF. 


g 
CS 
; 
~~" 
~4 


ee eee ow. 


FT 


VELL ZEPTH Pjeasuren (FROM GROUND) 
HISTORICAL RISER 
WATER DEPTH] -7 4 WELL INTEGRITY: S N ELEVATION [ 
PROT. CASING SECURE 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER COLUMN WELL LOCKED : ELEVATION fr 
PVC WELL CAP 
K 16S WELL [2 INCH 
PID READINGS: AMBIENT AIR 4‘) PPM WELL MOUTH,;) «y= PPM DIAMETER 44 tes 
IS Yo° 


PURGE DATA 





PURGE VOLUME 


TEMP, DEG C 
ot, UNITS Ci pH paPER 

SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM 


EQUIPHENT OOCUMENTATION 
PURGING SAMPLING 


EQUIPMENT ID 


PERISTALTIC PUMP «ISCO # 
SUBMERSIBLE PUMP 
BAILER ae Cen go 


PVC/SILICON TUSING , 
IN-LINE/DISPOSABLE FILTER [ 





0 OTHER 
ANALYTICAL PARAMETERS METHOD —«-FRACTION 
NUMBER CODE 
é voc UH20 vp 
SVOC UM18 MS 
PEST/PCB UHO2 EC 
UH13 
PAL INORGANICS (SPECIFIED BELOW) r 
f LEAD ONLY so20-~Oté«‘*]W 
EXPLOSIVES uWw19 Lc 
Uw32 
TPHC 618.1 0 
TOC 615.4 0 
+ AHIONS TF22 S 
TT10 C 
310.1 N 
fl TSS ONLY 160.2 c 
H20 QUALITY (SPECIFIED BELOW)  *,: S 
° ae c 
N 
L] coli FORM 303,909 









13ge 





MPLE OBSERVATIONS 
CLEAR 
CLOUDY 
COLORED 
TURBID 


ODOR 
OTHER (SEE NOTES) 





Cee eel 





GROUND ELEVATION 


Losses! 


TER LEVEL EQUIP. USED 
ELECTRIC COND. PROSE 
FLOAT ACTIVATED 
PRESSURE TRANSDUCER 


CON FLUIDS USED 
POTABLE WATER 
LIQUINOX 
STEAM CLEANING 








HUMBER OF FILTERS USED \ 














PRESERVATION VOLUME SAMPLE SAMPLE BOTILE ID NUMBERS 
METHOO REQUIRED COLLECTED 
¥ y A / rs) / { {Dd 
HCL, 4 DEG C (4) 60 HL fi ae: a, / 
4 DEG C (2) 1 L AG / f / 
4 DEG C (3) 1 LAG / / 
| / / Pet 
-HNO3 TO pH<2 1 L P-CUBE i ee ae / / 
HNO3 TO pH«2 / / | aa 
4 DEG C (T) 1 LAG ie ee a Te See ae 
/ / / 
H2S04 TO pH<2 1 LAS i AE Ee Sea 
H2S04 TO pH <2 1 L AG / / | a 
H2S04 TO pH <2 1 L P-CUBE / / Te 
4 DEG C 1 L P-CUBE / | ES See 
HNO3 TO pH <2 1 L P-CUBE / / / 
4 OECC 1 L P-CUBE i ae / 
H2S04 TO pH<2 1 L P-CUBE ej / | a 
4 0€G Cc 1 L P-CUBE : / / / 
HNO3 TO pH<2 1 L P-CUDE / / / 
4 DEG C (1) & 02 TEE SEE EOE 
STERILE | a Se 








re ete 
— a= 


ee oe es ee 


ICP METALS (SS10); AS (S022); SE (S021); TL (S009); $B (SO28); PB (S020); HG (SBOT). 


NOTES PAL INORGANICS: 
HZ20 QUALITY: pos (TF27): TKN (TF26); NIT CTF22); CL/SOG (TT10); TSS (160.2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, 1E&: NON-FILTEREO 
_ (056 dar (* IS ¢ a5 
hewn (2 105° ded Bol 1055 
DEY HUA 35 yah 
5a ty. Wee. L RECEIVED BY: 
ne 
) 94S SIGNATURE: _/'7/ a ee 


ye wd we 
Dem NS TVW sak 


ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD + GROUNDWATER 


















ren 


FIELD SAMPLING NUMBER 





~~ ore 









, 7 SAMPLING DATE 
SITE ID al {m[- ofl - 1 HEX! JOB NUMBER ) 
nil it HX FILE NAME 
LOCATION PROLZAM 
ACTIVITY {START (Q3Q) ENO T1OQ WD - WEATHER | )ri22[e, 40S 
WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE . PROTECTIVE 
| | TOP OF CASING CASING STICK-UP |. 3 Ft CASING/WeLL DIFF. 
WELL TEPTH [) weasuren (FROM GROUND) 
HISTORICAL RISER 
WATER DEPTH WELL INTEGRITY: N ELEVATION fl 
PROT. CASING SECURE 
CONCRETE COLLAR INTACT GROUNDWATER 
WELL LOCKED ; ELEVATION [| 


HEIGHT OF 


PIO READINGS: 


PURGE DATA 
PURGE VOLUME 


TEMP, DEG C 
ot, UNITS CpH PAPER 

SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPM 


EQUIPMENT DOCUMENTATION 
PURGING SAMPLING 


EQUIPHENT ID 


PERISTALTIC PUMP ‘ISCO # 
SUBMERSIBLE PUMP 
BAILER Oa Oe a 


PYC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 





0 OTHER 
ANALYTICAL PARAMETERS METHOD —s«FRACTION 
NUMBER CODE 
voc uH20 vP 
Po UM18 Ms 
PEST/PCS UNO2 EC 
| UH13 
PAL INORGANICS (SPECIFIED BELOW) r 
H ONLY $020 N 
EXPLOSIVES Uwi9 LC 
'  YW32 
TPHC 418.1 0 
TOC 615.1 0 
4 ANTONS TF22 Ss 
TT10 C 
310.1 N 
Ry Iss ONLY 160.2 c 
H20 QUALITY (SPECIFIED BELOW) + s 
| : 4; c 
HN 


! Co coLrrORM 303,909 








PAL INORGANICS: ICP METALS (SS10); AS 


N20 QUALITY: 


NOTES 


TT wee Dv wie Lae ae Kea, 





PVC WELL CAP 


CON FLUIOS USED 
OTABLE WATER 
L TQUINOX 


AMBIENT AIR ()_(7) PPH [wet HOUTH 4) .(, Pea 


T 
STEAM CLEANING 
Nore, de iceled 


WELL 
DIAMETER 










ER LEVEL EQUIP. USED 
ELECTRIC COND. PROBE 
FLOAT ACTIVATED 
PRESSURE TRANSDUCER 





HUMBER OF erLTeRe UstD 


PRESERVATION VOLUME 


METHOD REQUIRED 
HCL, 4 DEG C (4) 60 HL 
4 DEG C (2) 1b AG 
4 DEG C (3) 1 L AG 
HNO3 TO pH<2 1 -L P-CUBE 
HNO3 TO pH<2 
4 OEG C (2) 14 AG 
H2S04 TO pH<2 11 AN 
H2S04 TO pH <2 1 L AG 
H2S04 TO pH <2 1 L P-CUBE 
4 DEG C 1 L P-CUBE 
HNO3 TO pH <2 1 L P-CUBE 
4 DEG C 1 L P-CUBE 
H2S04 TO pH<2 1 L P-CUBE 
4 DEG C 1 L P-CUSE 
HNO3 TO pH<2 1 L P-CUBE 
4 DEG C (1) 4 02 
STERILE 





(S022); SE (S021); TL (S009); $8 ($028); PB (SD20); HG (S801). 
HARDNESS. 


POS (TF2Z7): TKN (TF26); NET (TF22); CL/SO% (TT10); TSS (160.2); ALK (301.0); 
ALL PARAMETERS COLLECTED AS TOTALS, !E: NON-FILTERED 


Desi le Caiecial G His lecetion. MS/MS) <lso Collected. 
RECEIVED BY: 


SIGNATURE: 


2 INCH 
4 INCH 
[NCH 


—— 


PLE OBSERVATIONS 
CLEAR > ctw" 
CLOUDY 2%? ve! 
COLORED 
TURBID iF ves. 
ODOR 

OTHER (SEE NOTES) 


GROUND ELEVATION 


bint 














— 2 ap amine 


VoL. 


SAMPLE BOTTLE 10 NUMBERS ( Samp le/D 








Oe 


(~ 


SAMPLE 
COLLECTED 

| 2A! 204 /ereg/ 2Oe/20%C) ZOle [208 

/ / / 
, 
Pare Aer ee Eee Soar 

- / / 
Say 2 ee Sees Se 
————_ 
St 
a a Saat ears 
iy Se Fees Meee 
Gann ae: See ae 
| Re SA FT 
/ / / . 
J | EEE EEE Se 
a, ees 

/ / / 

AY / / / 

Ry ee eee Sa 

/ / / 








_+:- 
Tatas a 


I *, 
1 


) 




















ABB ENVIRONMENTAL SERVICES, INC. FIELD DATA RECORD - GROUNDWATER SITE ID: YT 912 fell. 


PROJECT NAME: FORT DEVENS | PROJECT NO.: 7053-14 | CLIENT: USAEC SAMPLING DATE: March /G, 1995 |STARTay7 END /, 
FIELD SAMPLING worl T TT PT] | tl SITE TYPE: WELL | PROGRAM: C [FILE NAME: CGW |WEATHER: re a een 


WELL DEPTH: 34,58 - WATER DEPTH: 2 45° * HEIGHT OF WATER COLUNM: 3,93 X. WELL VOL. = TOTAL PURGE GAL.: it 69 


WELL ID SIZE: PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL OIFF.: ; PVC STICKUP: 
YES NO 


WELL INTEGRITY PID HEADSPACE READINGS DT )o30 


PROTECTIVE CASING SECURE BREATHING zone:| em | 


ra WELL HEAD: a) ppm 










09 38 


94) 50 
PARAMETER INITIAL VOLUME #1 | VOLUME #2 sai bs #3 VOLUME #4 VOLUME #5 SAMPLE OBSERVATION 
aa +a” ao 
g¢ | seo || 
b 








a a eee ET eT 7 Ff aan 
a 
 sesceierion || test | vem Nerves | | | | oom 
SAMPLE PARAMETERS | COLLECTED METHOD # FRACTION CODE —- PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vP HCL, 4C 4- 40 ml AG Bc Fe 
SVOCS UM18 MS 4c 2- 1L AG z: 
EXPLOSIVES Uwid Lc 4c 3- 1L AG ee 
@ INORGANICS- FILTERED * K HNO3 pH<2 1- 1 Poly o 
INORGANICS-UNFILTERED * N HNO3 pH<2 1- iL Poly NM 
TSS 160.2 C 4c 1 1 Pety = —2— 
WATER QUALITY PARAM. ik * S H2S04 pH<2 1- 1L Poly —Se 
C 4c 1- IL Poly  —— 
| HNO3 pH<2 1- 1L Poly —— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: [ELECTRONIC COND. PROBE 
iA SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: fd 
BAILER (DEDICATED) 


IN-LINE FILTER CINORGANICS) 





OTHER 





—r 


Notes: * PAL imorganics: ICP metals (SS10), AS (S021), SE (SD21), TL (S009), SB (S028), PB (SD20), HG (SB01). 
Water Quality Parameters: POS (TF27), TKN (TF26), NIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 


ps4 & ae 14 ad 














ABB ENVIRONMENTAL SERVICES, INC. . FIELD DATA RECORD - GROUNDWATER SITE ID: aliim|- lolal- lolz} 4 


PROJECT NAME: FORT DEVENS | PROJECT NO.: 7053-14 | CLIENT: USAEC SAMPLING DATE: March =, 1995 |START 1), @ END })3< 
FIELD SAMPLING NO. : RECaREPRES SITE TYPE: WELL | PROGRAM: C |FILE WAME: CGM |WEATHER: y,./- 2 Ze 
0-SO 4 


WELL DEPTH: 7 9 - WATER DEPTH: -,7 = HEIGHT OF WATER COLUNM: 2, j — X WELL MOL. = TOTAL PURGE GAL.: 
2 hat ee 


f 
WELL ID SIZE: 2 PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 
YES NO 


WELL INTEGRITY PID HEADSPACE READINGS Br 
| 430 


BREATHING ZONE: 








PROTECTIVE CASING SECURE 
WELL LOCKED 


PVC WELL CAP INPLACE 


PARAMETER INITIAL VOLUME # VOLUME #2 [VOLUME #3 VOLUME #4 VOLUME #5 SAMPLE OBSERVATION 


CLEAR 


df a 


COLORED 











D eomaeie 
DESCRIPTION ho ry Cine aed a ODOR 
SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc uM20 vP HCL ,4C &- 60 ml AG 
SVOCS UM18 KS 4C 2- 1L AG 
EXPLOSIVES UW19 Le 4C 3- 1k AG 
INORGANICS-FILTERED * N HNOS pH<2 1- iL Poly 
INORGANICS-UNFILTERED * Ml HNOS pH<2 1- 1L Poly — @ 
TSS 160.2 c 4C 1- 1 Poly —— 
WATER QUALITY PARAM. * $ H2S04 pH<2 1- iL Poly —— 
c 4C 1- 1L Poly —_—— 
N HNOS pH<2 1- 1L Poly —— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 
SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: | 


BAILER (DEDICATED) 
IN-LINE FILTER (INORGANICS) 


OTHER 


Notes: * PAL imorganics: ICP metals ($S10), AS (S021), SE (S021), TL (S009), SB (S028), PB (SD20), HG ($801). 
Water Quality Parameters: POS (TF27), TKN (TF26), NIT (TF22), CL/SO04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 

















ABB ENVIRONMENTAL SERVICES, INC. FIELD DATA RECORD - GROUNDWATER SITE ID: yt dale loll: lolz] a 
PROJECT NAME: FORT DEVENS PROJECT NO.: 7053-14 CLIENT: USAEC SAMPLING DATE: March jhe 1995 iSTART END $30 
FIELD SAMPLING NO.: eI Aca dee SITE TYPE: WELL PROGRAM: C FILE NAME: CGW |WEATHER: ovseR cas; Yo oy 






WELL DEPTH: 34 75- - WATER DEPTH: 27.35” = HEIGHT OF WATER COLUNM: 7 X WELL VOL. = TOTAL PURGE GAL.: > |, 
WELL ID SIZE: PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 
WELL INTEGRITY YES XO PID HEADSPACE READINGS = = 
WELL INTEGRITY [37 /4 1S 
PROTECTIVE CASING SECURE BREATHING zone:| pom | 
WELL LOCKED 
PVC WELL CAP INPLACE 


- 
. a 


if 
PARAMETER INITIAL | VOLUME #3 | VOLUME #2 VOLUME #3 VOLUME #4 VOLUME #5 SAMPLE OBSERVATION 


CONDUCTIVITY iad 


__ 
| Fae 
st 


OTHER(SEE NOTES) 





SAMPLE PARAMETERS COLLECTED METHOO # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vp HCL, 4C 4- 40 ml AG 
SVOCS UM18 MS 4C¢ 2- iL AG 
EXPLOSIVES UW19 Lc 4C 3- 1L AG 
@ INORGANICS-FILTERED . N HNOS pH<2 1- 1L Poly 
INORGANICS-UNFILTERED = i HNO3 pH<2 1- iL Poly a 
TSs 160.2 Cc —&C 1- IL Poly —_—— 
WATER QUALITY PARAM. ba s H2S04 pl<2 1- 4L Poly __— 
Cc 4C 1- 1L Poly —— 
N HNO3 pH<2 1- 1 Poly —— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: JELECTRONIC COND. PROBE 
SUBMERSIBLE PUMP 
WUMBER OF IN-LINE FILTERS USED: [| 
BAILER (OEDICATED ) 


IN-LINE FILTER CINORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), TL (S009), SB (SD28), PB (S020), NG ($801). 
Water Quality Parameters: POS (TF27), TKN (TF26), WIT (TF22), CL/SO6 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 














ABB ENVIRONMENTAL SERVICES, INC. FIELD DATA RECORD ~ GROUNDWATER SITE 1D: gti tal: 19 [4f- folele. 


mM 
PROJECT NO.: 7053-16 | CLIENT: USAEC . | SAMPLING DATE: March /¢,, 1995 
V, 
as DL TELE | ve «Trae et ner 


WELL DEPTH: $2.05 - WATER DEPTH: 70,257 = HEIGHT OF WATER COLUNM: 72;,@ X WELL VOL. = TOTAL PURGE GAL.: 36.6 ¥ 


WELL 1D SIZE: (y PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: pvc sTICKUPs 
YES NO 


WELL INTEGRITY PID HEADSPACE READINGS 


PROTECTIVE CASING SECURE q BREATHING ZONE: 
WELL LOCKED f] 
PVC WELL CAP INPLACE i 












“165 





5 , bois 
ewes | | oe | od |\ [| oe | dos |e Deg 
a es ee ee ce 
wane [| AA gs oe | [fe 
Pz Pe 
OOOR 


OTHER(SEE NOTES) 





= 
Teesournon [| ne] om [eer | tee 








SAMPLE PARAMETERS COLLECTED METHOO # FRACTION COOE PRESERATIVE VOLUME SAMPLE SOTTLE NUMBER 
voc UM20 vP HCL ,4C 4- 40 ml AG 
SVvOCS UM18 MS 4C 2- iL AG 
EXPLOSIVES UW19 Lc 4C 3- 1L AG 
INORGANICS-FILTERED " K HNOS pH<2 1- 1L Poly 
INORGANICS-UNFILTERED . N HNO3 pl<2 1- iL Poly 
Tss 160.2 Cc 4¢ 1- It Poly —_———_ 
WATER QUALITY PARAM. * S H2S04 pH<2 1- iL Poly —— 
c 4C 41- IL Poly ———_ 
W HNO3S pH<2 1- 1. Poly —— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 
7 i / SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: 


~ BAILER (DEDICATED) 






IN-LINE FILTER (CINORGANICS) 
OTHER 


jwotes: ® PAL inorganics: ICP metals ($510), AS (S021), SE ($021), TL (S009), SB (SD28), PB (S020), HG (SB01). 
water Quality Parameters: PO4 (TF27), TKN (TF26), WIT C(TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
| 


tool ave 
Fee 
edi ggnree eas 


! 




















[ABB ENVIRONMENTAL SERVICES, INC. Fie. oxta econo - crawowarer site 103/41 ( |us|> [>] 3] |@]2 [x 


PROJECT NAME: FORT DEVENS PROJECT WO.: 7053-14 CLIENT: USAEC SAMPLING DATE: March 7, , 1995 START j9,,, END 255 
rip swwcine wO-7]m] «]# Ti fols [clu LS ree wet | proceane  [Frte wanes cov [veaTues 





WELL DEPTH: G0 - WATER OEPTH: 36 490 = HEIGHT OF WATER COLUNM: {/ ,2/ X WELL VOL. = TOTAL PURGE GAL.: /2. Go y 
WELL ID SIZE: PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 
WELL INTEGRITY YES NO PIO HEADSPACE READINGS , cai 





PROTECTIVE CASING SECURE 


gr (go 
BREATHING ZONE: 


WELL LOCKED 


PVC WELL CAP INPLACE 





a 


OS0 ito 1349 TEL?) 110 
INITIAL VOLUME, #1 VOLUME #2 | VOLUME #3 VOLUME #4 VOLUME #5 | SAMPLE OBSERVATION 
eee | te et [ss [| ff on 








SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
Oss 
voc UM20 vP HCL,4C &- 40 al AG 
: i, AB tes Ae = SO 

svocs UM18 MS 4C 2- 1k AG 5 C 
EXPLOSIVES Uwi9 LC 4c 3- iL AG Re 
INORGANICS-FILTERED * 7 HNO3 pl<2 1- iL Poly O 
tNORGANICS-UNFILTERED * N HNO3 pH<2 1- 1L Poly ~ 
TSS 160.2 c 4c 1- 1L Poly —ot— 
WATER QUALITY PARAM. * s H2S04 pH<2 1- 1L Poly af. 

C 4C 1- iL Poly —_———— 

wl HNO3 pH<2 1- 1L Poly be 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 
SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: [| 
BAILER (DEDICATED) 


| IN-LINE FILTER CINORGANICS) 


| OTHER 


|Notes: * PAL inorganics: ICP metals (SS10), AS (SO21), SE (S021), TL (S009), SB (S028), PB (S020), HG (S801). 
Water Quality Parameters: POS (TF27), TKN (TF26), NIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 


i} 


Ayre 















ABB ENVIRONMENTAL SERVICES, INC. FIELD DATA RECORD - GROUNDWATER - 2 SITE ID: aly |m|- ot lol sla | 


PROJECT NAME: FORT DEVENS | PROJECT NO.: 7053-14 | CLIENT: USAEC SAMPLING DATE: March Zo , 1995 |START po/1) END 
FIELD SAMPLING NO.: mxf4fi pista] | SITE TYPE: WELL | PROGRAM: C [FILE NAME: cow |WEATHER: Prete” Cues 4 


WELL DEPTH: (.%./G' - WATER DEPTH: 37, @% = HEIGHT OF WATER COLUNM: 79 2° X WELL VOL. = TOTAL PURGE GAL.: 9,3 x5 -@ 





«2? 
WELL ID SIZE: uy “ PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 
WELL_INTEGRITY YES NO PID HEADSPACE READINGS. | ke la “sso ee 





PROTECTIVE CASING SECURE 


BREATHING ZONE: 


WELL HEAD: a) ppm 


WELL LOCKED 


Pvc WELL CAP INPLACE 





1130 ae 7 IY 10 


: 
OU C 
mw pahe [age [ey | ose fons 
a EO 
a 
aaa 





CLOUDY 


ee eT 


OTHER(SEE NOTES) 








SAMPLE PARAMETERS COLLECTED METHOO # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
20! | 
voc UM20 vP HCL, 4C 4- 40 ml AG + 18 Cc > 
svocs UM18 MS 4C 2- 1L AG C e 
EXPLOSIVES UW19 LC 4C 3- iL AG a wy 
INORGANICS-FILTERED * N HNO3S pH<2 1- 1L Poly O 
INORGANICS-UNFILTERED N HNO3 pH<2 i- iL Poly is 
TSs | 160.2 Cc 4C 1- iL Poly oe 
WATER QUALITY PARAM. : $s H2S04 pH<2 i- 1L Poly es 
Cc 4C 1- iL Poly re 
Nu HNO3 pH<2 1- 1L Poly —=— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 


SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: [| 
BAILER (DEDICATED) 


IN-LINE FILTER (INORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS ($021), SE (S021), TL (S009), SB (S028), PB (S020), HG (SB01). 
Water Quality Parameters: PO (TF27), TKN (TF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 


Legal /min 
Brer br liek = 54g perye oot tnat € {70 aah 
Veiga VORGS 2 {337 


























ABB ENVIRONMENTAL SERVICES, INC. FIELD DATA RECORD - GROUNDWATER SITE ID: te Lads fo Tele Tefols, 
PROJECT NAME: FORT DEVENS PROJECT NO.: 7053-16 SAMPLING DATE: March =, 1995 |START9,, END 12-40 


FIELD SMLING = TTT SITE TYPE WELL | PROGRAR: © [FILE wave: cov [VEATIER: 
















WELL DEPTH: {> - WATER DEPTH: (, = HEIGHT OF WATER COLUNM: 3 77<7"K WELL VOL. = TOTAL PURGE GAL.: 2.05; le te 

WELL ID SIZE: PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 

WELL INTEGRITY PID HEADSPACE READINGS . roe A 
TOTAL Putter pee 


PROTECTIVE CASING SECURE TT | BREATHING zoue:| 4,0 pem | 
h 

WELL LOCKED \ 5 

PVC WELL CAP INPLACE 


0940 0949 
PARAMETER INITIAL VOLUME #1 VOLUME #2 VOLUME #3 VOLUME #4 VOLUME #5 | SAMPLE OBSERVATION 
reads Ta eee ee eee 





SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
UM20 HCL ,4C ~ 40 
SVOCS UM18 MS 4C 2- IL AG t ¢ 
REDS ceo FOOL en 
EXPLOSIVES UWw19 Lc 4C 3- 1L AG C H 
| See aes ee Sere 
INORGANICS-FILTERED . | HNOS pH<2 1- IL Poly O 
INORGANICS-UNFILTERED = N HNO3 pH<2 1- iL Poly 
fn 
TSS 160.2 Cc 4C 1- 1L Poly —_—— 
WATER QUALITY PARAM. $ H2S04 pH<2 1- 1L Poly —— 
Cc 4C 1- IL Poly —_—_— 
W HNO3 pH<2 1- %L Poly ——_— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 
SUBMERSIBLE PUMP 
WUMBER OF IN-LINE FILTERS USED: as 
BAILER (DEDICATED) 


IN-LINE FILTER (INORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metais (SS10), AS (S021), SE (8021), TL (S009), SB (S028), PB (S020), HG ($801). 
Water Quality Parameters: POS (TF27), TKN (TF26), NIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), NARONESS. 


AS SD 


rr Lk “‘t (Cvael STU re < 93 


Hed #\0 








ABB ENVIRONMENTAL SERVICES, INC. “FIELD DATA RECORD - GROUNDWATER SITE ID: ly ty fate fe dy le fels fy 


PROJECT NAME: FORT DEVENS | PROJECT WO.: 7053-16 | CLIENT: USAEC SAMPLING DATE: March , (1995 
FIELD SAMPLING NO. : eae eReeae SITE TYPE: WELL | PROGRAM: C” |FILE NAME: CGW |WEATHER: 


WELL DEPTH: 1 - WATER DEPTH: 9 7 = HEIGHT OF WATER COLUNM: S07 WELL VOL. = TOTAL PURGE GAL.: —7.,79 


PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 


WELL INTEGRITY PID HEADSPACE READINGS | 


YES NO 
PROTECTIVE CASING SECURE BREATHING zone:| © pom | 











@ 





WELL ID SIZE 





WELL LOCKED 
os en] 
of 10 ee iis¢ ne ae hy 4 
VOLUME #1, | VOLUME #2 {YOLUME #4 | / VOLUME #5 | SAMPLE OBSERVATION 
Eo Sl | oe ees s cLOWY 


PVC WELL CAP INPLACE 








SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vP HCL, 4C 4- 60 ml AG 
SVOCS UM18 MS 4c 2- 1L AG 
EXPLOSIVES UWw19 Lc 4C 3- 1L AG 
INORGANICS- FILTERED * N HNO3 pH<2 1- IL Poly © 
INORGANICS-UNFILTERED 9 * N HNO3 pH<2 1- iL Poly a 
TSS 160.2 c 4C 1- 1L Poly —— 
WATER QUALITY PARAM. * s H2S04 pH<2 1- 1L Poly —— 
Cc 4C 1- iL Poly —— 
yl HNO3 pH<2 1- 1L Poly ——— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: /ELECTRONIC COND. PROBE 
I SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USEO: | 


BAILER (DEDICATED) 
IN-LINE FILTER (INORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), TL (S009), SB (SD28), PB (S020), HG ($801). 
Water Quality Parameters: POs (TF27), TKN (TF26), NIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), WARDNESS. 











Aan ENTRONMETAL SERVICES ING. oem - aoe ene AT AA ole 


PROJECT NAME: 





gp TLL RL oe [ro rsp ee 


WELL DEPTH: 


WELL ID SIZE: 


WELL INTEGRITY 


WELL LOCKED 


PVC WELL CAP INPLACE 


FORT DEVENS | PROJECT NO.: 7053-14 CLIENT: USAEC SAMPLING DATE: March 14 , 1995 |sTarT //2D Eno 


He AK > WATER DEPTH: 7 AL] = WEIGHT OF WATER COLUNM: &/,0°/  X Ot. = TOTAL PURGE GAL.: (5 i 4 






2 ie PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.:5/4  |Pvc sTicKup: 77 5 <S 
ly PID HEADSPACE READINGS 


ZO boO IS 


PROTECTIVE CASING SECURE iE BREATHING ZONE: 


PARAMETER INITIAL VOLUME #1 VOLUME #2 VOLUME #3 VOLUME #4 VOLUME #5 SAMPLE OBSERVATION 


oe Led a 


i Oe 9. O = om O O 


TURBIDITY 


ee | 
Toeserrorion | lem | Clear | Clare [Zl] | | | 
oe 236 


OTHERCSEE NOTES) 


SAMPLE PARAME 


voc 


SVOCS 


EXPLOSIVES 


} INORGANICS- 


INORGANICS 


TSS 


WATER QUAL 


TERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 


Pa 


UM20 vP HCL ,4C 4- 40 mi AG 04, B C.D 

UM18 MS 4c 2- iL AG E &E 

UW19 LC 4C 3- 1L AG : it ‘a 
FILTERED ” WN HNO3 pH<2 1- 1L Poly M 
-UNFILTERED : N HNO3 pH<2 1- 1h Poly yon 

160.2 c 4C 1- iL Poly oa ieee 
ITY PARAM. ial $s H2S04 pH<2 1- iL Poly aad 

; ee pH<2 : ii ee Bee) i, 


SAMPLING EQUI 


PURGING SAM 


PMENT 


PLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 
U SUBMERSIBLE PUMP (! weve) 
y NUMBER OF IN-LINE FILTERS USED: ry 


BAILER (DEDICATED) 
IN*LINE FILTER (INORGANICS) 


OTHER 


Notes: * PAL imorganics: ICP metals (SS10), AS (S021), SE (S021), TL (S009), SB (S028), PB (S020), KG ($801). 


Water 





Quality Parameters: PO4 (TF27), TKM (TF26), NIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), MARDNESS. 


N and HH wet Sh. ppeal 
Ve | LIM Wowk WEE « berc| 











ABB ENVIRONMENTAL SERVICES, INC. FIELD DATA RECORD - GROUNDWATER SITE ID: di fouls fp Jat fo fob 


PROJECT NAME: FORT DEVENS PROJECT NO.: 7053-14 CLIENT: USAEC SAMPLING DATE: March , 1995 START 25 ¢ END Yip 
raw swe ]efa]ab Tella] LL sre nee ven] noe © [Rut ws om eet sat on 


WELL DEPTH: fc 2 - WATER DEPTH: 4G = HEIGHT OF WATER COLUNM: Sy “" Oy vet VOL. = TOTAL PURGE GAL.: 2 7.23 


WELL ID SIZE: 4 - PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 










WELL INTEGRITY PID HEADSPACE READINGS 
PROTECTIVE CASING SECURE BREATHING ZONE: 
WELL LOCKED 

WELL HEAD: © ppm 


PVC WELL CAP INPLACE 


PARAMETER INITIAL 
TEMPERATURE 


CONDUCTIVITY 








5.6 best coy 


COLORED 














bi cate 
oe ee ce oo 
SAMPLE PARAMETERS COLLECTED METHOO # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 

voc UM20 vp HCL, 4C 4- 4o mac $34 Rp cP 
SVOCS UM18 MS 4C 2- 1L AG : ra 
EXPLOSIVES UW19 LC 4c 3- 1L AG C 4 ( 
INORGANICS-FILTERED * m HNO3 pH<2 1- IL Poly p © 
INORGANICS-UNFILTERED * N HNO3 pH<2 1 Poly 
TSS 160.2 c 4c 1- IL Poly = 
WATER QUALITY PARAM. * S H2S04 pH<2 1- 1L Poly — 

c 4C 1- IL Poly = —3>— 

i HNO3 pH<2 1- 1L Poly —— 


SAMPLING EQUIPMENT 


PURGING SAMPLING | WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROGE 


SUBMERSIBLE PUMP yw chin 
NUMBER OF IN-LINE FILTERS USED: hse 
BAILER (DEDICATED) 


IN-LINE FILTER C(INORGANICS) 


OTHER 





Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), TL (SD09), SB (SD28), PB ($020), HG (S801). 
Water Quality Parameters: POS (TF27), TKN (TF26), WNIT C(TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 








ABB ENVIRONMENTAL SERVICES, INC. FIELD DATA RECORD - GROUNDWATER SITE 1D: atid de tly: tole al 
START/4Y’Z oEND [3.3 t+ 


Pree sweune [AK FALY LOIS BASLE] rer ec ems © [ri wesc AIR Samy SOL 


WELL DEPTH: 3%\.0 - WATER DEPTH: 90,0 % = HEIGHT OF WATER COLUNM: 77x lo®Y WELL VOL. = TOTAL PURGE GAL.: "U's 7 ‘ 


PROTECTIVE CASING STICKUP: 77 , (,, | PROTECTIVE CAS. TO WELL DIFF.: (). 2. [Pvc STICKUP: 2 , +# 


WELL INTEGRITY PID HEADSPACE READINGS 


rT 


YES NO 
PROTECTIVE CASING SECURE BREATHING zone:| Oem | 
/6_ 





WELL LOCKED 


PARAMETER INITIAL VOLUME #1 VOLUME #2 VOLUME #3 VOLUME #4 VOLUME #5 SAMPLE OBSERVATION 
7 a ee SY 


PVC WELL CAP INPLACE 


f 


re FF ae 


SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BORILE NUMBER 
voc UM20 vP HCL ,4C b- 60 mL AG pac y C. . 
SVOCS UM18 MS 4c 2- 1L AG os = 
EXPLOSIVES UW19 LC 4C 3- 4L AG S 4 
® INORGANICS-FILTERED * N HNO3 pH<2 i- 1L Poly - 

1NORGANICS-UNFILTERED * N HNO3 pH<2 1- 1L Poly 
TSS 160.2 e 4C 1- 1L Poly ait 
WATER QUALITY PARAM. * S H2S04 pH<2 1- 1k Poly peso 

c 4c 1- 1L Poly —“ 

Wl HNO3 pH<2 1- 1L Poly 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: jELECTRONIC COND. PROBE 
Ww SUBMERSIBLE PUMP | 
NUMBER OF IN-LINE FILTERS USED: | si 
7 BAILER (DEDICATED) 


| IN-LINE FILTER (INORGANICS) 








OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), TL (S009), SB (S028), PB (S020), HG (S801). 
Water Quality Parameters: POS (TF27), TKN (TF26), NIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 


_ ES (ot ech an ae av 7A/s cual ONY ou Volume. oe corcl/ 
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ABB ENVIRONMENTAL SERVICES, INC. ~ Fieio oata recon - crowouarer site 10:] y/ Jn [+ [9 |}: |oléle 


SROJECT WAME: FORT DEVENS. | PROJECT WO.: 7053-16 | CLIENT: USAEC | SAMPLING DATE: March) 2", 1995 |START 4447) END 
rereuo saveuinc won: Im] yb | [0 [S (BL4 Bere SITE TYPE: WELL PROGRAM: C |FILE NAME: CGW |WEATHER:<Sutumy ~ (ols 


WELL DEPTH: 44,4 - WATER DEPTH: 20,39 = HEIGHT OF WATER COLUNM: 5 ,- X WELL VOL. = TOTAL PURGE GAL.: ae 4B) 071 


WELL 1D SIZE: 4{, ~ | PROTECTIVE CASING STICKUP: 2 | 7] PROTECTIVE CAS. TO WELL DIFF.: O-PS’ |pvc sticxup: 2, %’ 
YES NO 


WELL INTEGRITY PIO HEADSPACE READINGS 


PROTECTIVE CASING SECURE BREATHING zoue:| 0 pom | 
WELL LOCKED 
PVC WELL CAP INPLACE ¥? ~ 


AW 


t #4,", 



















epee | fo 


~~ | 
ae 


Pe 
7 a 
DESCRIPTION | a. oa OTHER(SEE NOTES) 





SAMPLE PARAMETERS COLLECTED METHOO # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vp HCL ,4C 4- 40 ml AG OF B a ed 
svocs UM18 MS 4C 2- 1L AG E FE 
ete Se 

EXPLOSIVES UW19 Lc 4C 3- iL AG a H 
INORGANICS- FILTERED * Mi HNOS pH<2 i- iL Poly -) rd 
INORGANICS-UNFILTERED . | HNOS pH<2 1- iL Poly N 
TSS 160.2 Cc 4C 1- 1L Poly =~ ae 
WATER QUALITY PARAM. * s H2S04 pH<2 1- 1L Poly Fk 

Cc 4C 1- IL Poly hee 

M HNOS pH<2 1- IL Poly ——_—_ 














SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 
SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: 


BAILER (DEDICATED) 
IN-LINE FILTER (CINORGANICS) 









Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), Tk (S009), $8 (S028), PB (S020), HG (SBO1). 
Water Quality Parameters: P04 (TF27), TKN C(TF26), NIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. , 
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PROJECT NAME: FORT DEVENS PROJECT NO.: 7053-14 CLIENT: USAEC SAMPLING DATE: March » 1995 |START \ 320 END 
@ FIELD SAMPLING NO.: Lede eed ck SITE TYPE: WELL FILE NAME: CGW | WEATHER: 


WELL DEPTH: G/,5% = WATER DEPTH: 3 (, 72 = HEIGHT OF WATER COLUNM: ), 34 X WELL VOL. = TOTAL PURGE GAL.: 12.3¢ xf=G/, 


WELL ID SIZE: PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 
YES NO 


WELL INTEGRITY PID HEADSPACE READINGS 





WELL INTEGRITY AT soe 
PROTECTIVE CASING SECURE BREATHING zone:[ & ppm | 
WELL LOCKED 
| PVC WELL CAP INPLACE 
Ho dd 


3 ae 
ae es Soe ae 


OTHERCSEE NOTES) 


SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE — PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vp HCL, 4C h- 60 ml AG oy Bae ok 
SVOCS UM18 MS 4c 2- 1L AG © oF 
EXPLOSIVES Wid Lc 4c 3- IL AG a 
© INORGANICS- FILTERED * N HNO3. pH<2 1- IL Poly ; 
INORGANICS-UNFILTERED * N HNO3 pH<2 Aue ~ As 
ss 160.2 c 4c 1 1 Poty = —— 
WATER QUALITY PARAM. * S Mons Ay — 
C &c 12-4L Poly: eee 
i HNO3 pH<2 1- 1 Poly —=— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 
SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: P| 
BAILER (OEDICATED) 


IN-LINE FILTER CINORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE ($021), TL (S009), S8 (SD28), PB (S020), HG (SB01). 
Water Quality Parameters: POS (TF27), TKN (TF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
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WELL DEPTH: S7 75 -~ WATER DEPTH: 3. OO = HEIGHT OF WATER COLUNM: 773.7 x WELL VOL. = TOTAL PURGE GAL.s 39,2 ¥ 
IFF. 


veut 10 size: 4f.0" | PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 


WELL INTEGRITY PID HEADSPACE READINGS 


YES NO 
PROTECTIVE CASING SECURE BREATHING zone:[ pom | 
39 




















WELL LOCKED 


7% /t 7? 156 79 


PARAMETER INITIAL VOLUME #1 VOLUME #2 VOLUME #3 VOLUME #4 VOLUME #5 SAMPLE OBSERVATION 


PVC WELL CAP INPLACE 











[_parawerer 
erm | id «| a | ee | a S| em 
ee 2 6.3 1b-3 ||} 
mmm | RO | | OL | [fe 
SAMPLE PARAMETERS COLLECTED METHOO # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vP HCL ,4C 4- 460 ml AG B <é D 
SVOCS UM18 HS 4c 2- 1L AG E F 
EXPLOSIVES Uw19 LC 4c 3- 1L AG GA H 
INORGANICS- FILTERED * i HNO3 pH<2 1- 1b Poly rs 
INORGANICS-UNFILTERED * N HNOS pH<2 1- 1L Poly N_ 
TSS 160.2 c 4c veiw La 
WATER QUALITY PARAM. * S H2S04 pH<2 1- 1L Poly — 
Cc 4C j- 1L Poly SRE aon ie 
| HNO3 pH<2 1- iL Poly —_——— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 
SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: 
BAILER (DEDICATED) 





IN-LINE FILTER CINORGANICS) 


OTHER 


wotes: * PAL imorganics: ICP metals (SS10), AS (S021), SE (S021), TL (SD09), S8 (S028), PB (S020), HG (S801). 
Water Quality Parameters: P04 (TF27), TKN (TF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
































ABB ENVIRONMENTAL SERVICES, INC. FIELD DATA RECORD - GROUNDWATER SITE ID: 





PROJECT NAME: FORT DEVENS 


WELL DEPTH: Alp. SS > WATER DEPTH: 3j,~7 = HEIGHT OF WATER COLUNM: @. 2 =X WELL—VOle = TOTAL PURGE GAL.: /5_ 5 






WELL ID SIZE: of oO” PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 
YES NO 


WELL INTEGRITY 











PID HEADSPACE: READINGS BT pou 3 
PROTECTIVE CASING SECURE BREATHING ZONE: 
WELL LOCKED 
PVC WELL CAP INPLACE 
OS youll * 
PARAMETER INITIAL [ vouume #1 | voLuMe #2 | VOLUME #3 | VOLUME #4 | VOLUME #5 | SAMPLE OBSERVATION 
ST 
SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
2 CS 3 
voc UM20 vp HCL, 4C b- 60 ml AG ep eos 
SVOCS UM18 MS &C 2- IL AG ae 
eee eee eee eee 
EXPLOSIVES Uwi9 LC 4c 3- 1L AG Pare 
INORGANICS- FILTERED o N HNO3 pl<2 1- IL Poly 7 
INORGANICS-UNFILTERED * N HNO3 pH<2 1- IL Poly n) 
TSS 160.2 C 4C 1- IL Poly aan 
WATER QUALITY PARAM. * 5 H2S04 pH<2 1 4iPoly 
C 4c 1- 1L Poly - 
N HNO3 pH<2 1- 1L Poly 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 
| SUBMERSIBLE PUMP 
bot NUMBER OF IN-LINE FILTERS USED: 
BAILER (DEDICATED) 


IN-LINE FILTER CINORGANICS) 


Re nes eerie rae 


| 
ry OTHER isee pear je Ficneeco 


bennad 


bere te 


|Notes: © PAL inorganics: ICP metals (SS10), AS (SD21), SE (S021), TL (SD09), SB (SD28), PB (SD20), HG (SB01). 
Water Quality Parameters: PO4 (TF27), TKN (TF26), NIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
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alt MI all: [ho 
PROJECT NO.: 7053-14 | CLIENT: USAEC SAMPLING DATE: March =, 1995 |START/423 END og; pi: 
rar 
FIELD SAMPLING NO.: My |4] 1] 1 Jo] 4 og SITE TYPE: WELL PROGRAM: C |FILE NAME: CGW |WEATHER: Symwy - 50! 
a = 
ig a 
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PROJECT NAME: FORT DEVENS | PROJECT NO.: 7053-14 | CLIENT: USAEC SAMPLING DATE: March =: 1995 | START; 7. END ly 
fs ¢ 
FIELD SAMPLING NO.: Pact Wied | SITE TYPE: WELL PROGRAM: C [FILE MAME: CGW |WEATHER: Ovation yo slfF 


WELL DEPTH: - WATER DEPTH: 37.7 = HEIGHT OF WATER COLUNM: 5.94 X WELL VOL. = TOTAL PURGE GAL.: /@ 4S |, 


& "t £ 
veut 1 sizes ("| PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 
YES NO 


WELL INTEGRITY PID HEADSPACE READINGS — i4 ns 


PROTECTIVE CASING SECURE BREATHING ZONE: 
WELL LOCKED 
i aa 


PVC WELL CAP INPLACE 
[325 133 Y3S qj 


PARAMETER INITIAL VOLUME #1 VOLUME #2 VOLE VOLUME #4 VOLUME #5 SAMPLE OBSERVATION 


[fen 





yo 








OTHER(SEE NOTES) 








SAMPLE PARAMETERS COLLECTED METHOD # = FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vP HCL, 4C 4- 40 mi AG 
SVOCS UM18 MS 4C 2- 1L AG 
EXPLOSIVES UWw19 Lc 4c 3- 1L AG 
INORGANICS-FILTERED * " HNO3 pH<2 1- 1L Poly 
INORGANICS-UNFILTERED * nN HNO3 pH<2 1- IL Poly oO 
TSS 160.2 C 4C 1- 1L Poly ——— 
WATER QUALITY PARAM. * $ H2S04 pH<2 1- 1L Poly —— 
c 4C 1- 1L Poly —— 
" HNO3 pH<2 1- 1L Poly —— 







SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: [ELECTRONIC COND. PROBE 
SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: ; 
BAILER (DEDICATED) 


IN-LINE FILTER (1NORGANICS) 











OTHER 










Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), Th (s009), $8 (S028), PB (S020), HG ($801). 
Water Quality Parameters: POS (TF27), TKN CTF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
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CJ Gi a 
CT T Pp T ? 4 NT: USAEC SAMPLING DATE: March H P95 {START END ty 


; FIELD SAMPLING NO.: my lal hh eb aBe SITE TYPE: WELL PROGRAM: C |FILE NAME: CGW | WEATHER: DUS CAST™ 






WELL DEPTH: 29, 69 - WATER DEPTH: 7¢ 9 == HEIGHT OF WATER COLUNM: {j, X WELL VOL. = TOTAL PURGE GAL.:  / 6 Bese 
WELL ID SIZE: PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 
WELL INTEGRITY PID HEADSPACE READINGS 


WELL LOCKED 

o9;3 091 
PARAMETER INITIAL VOLUME #3 VOLUME #4 VOLUME #5 | SAMPLE OBSERVATION 
ee 


PVC WELL CAP INPLACE 


PROTECTIVE CASING SECURE ai BREATHING zone:[ Open | p 0945 


CLOUDY 


OTHER(SEE NOTES) 


SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
Voc UM20 ve HCL ,4C 4- 40 mi AG 
svocs UM18 MS 4C 2- iL AG 
EXPLOSIVES UWw19 Lc 4C 3- iL AG 
& INORGANICS-FILTERED : N HNOS pH<2 1- 1L Poly 
INORGANICS-UNFILTERED N HNO3S pH<2 1- 1L Poly _ 
TSS 160.2 Cc 4C 1- 1L Poly ——- 
WATER QUALITY PARAM. . $s H2S04 pH<2 1- IL Poly —— 
c 4c 1- 1L Poly —— 
| HNOS pH<2 i- iL Poly ——— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTROWIC COND. PROBE 
SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: ; 
BAILER (DEDICATED) 


IN-LINE FILTER CINORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), TL (S009), $B (S028), PB (S020), HG (S$B01). 
Water Quality Parameters: POS (TF27), TKN (TF26), NIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 


Purged ag on 3/4. 
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DROJECT NAME: FORT DEVENS | PROJECT NO.: 7053-14 | CLIENT: USAEC SAMPLING DATE: March , 1995 |START/ss END pe-¢ 
FIELD SAMPLING NO.: mx dul di is tis Eee SITE TYPE: WELL PROGRAM: C FILE NAME: CGM | WEATHER: 


WELL DEPTH: 35 1,0 - WATER DEPTH: %©.35 = WEIGHT OF WATER COLUNM: o 75 Xx WELL VOL. # TOTAL PURGE GAL.:/, x ‘ ‘® 


WELL 10 SIZE: Yi’ PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: | PVC STICKUP: 


WELL INTEGRITY YES PID HEADSPACE READINGS ar Zo 7 Ire 195 


NO 
BREATHING ZONE: 











PROTECTIVE CASING SECURE 


WELL LOCKED 
WELL HEAD: 0.0 Ppm 


PVC WELL CAP INPLACE 





PARAMETER INITIAL VOLUME #1 vo UME #2 VOLUME #3 bao ta #4 VOLUME #5 SAMPLE OBSERVATION 






COLORED 


OTHER(SEE NOTES) 











SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vP HCL ,4C h- 60 ml AG 720% a,c 
Svocs UM18 MS 4c 2- 1L AG g Pa 
EXPLOSIVES UW19 Lc 4C 3- 1L AG C ” 
INORGANICS-FILTERED . N HNO3 pH<2 1- iL Poly A 
INORGANICS-UNFILTERED * N HNOS pH<2 i- IL Poly NO 
TSs 160.2 C 4c 1- 1L Poly 2 


H2S04 pH<2—s«‘t~ ‘IL Poly 


WATER QUALITY PARAM. . $s 
Cc 4C 1- iL Poly 
nN 





SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: [ELECTRONIC COND. PROBE 
SUBMERSIBLE PUMP 
NUMBER OF IN-LINE FILTERS USED: 


BAILER (DEDICATED) 
IN-LINE FILTER CINORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS ($021), SE (SD21), TL (S009), SB (S028), PB ($020), HG (S801). 
Water Quality Parameters: POS (TF27), TKN (TF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), NARONESS. 
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PROJECT NAME: FORT DEVENS PROJECT NO.: 7053-14 CLIENT: USAEC SAMPLING DATE: March |>, 1995 START ¢ ¢uy-END (Tz 
i ie) 
FIELD SAMPLING NO.: mix fate pe Addy? | SITE TYPE: WELL PROGRAM: C {FILE NAME: CGW )WEATHER: cUawy Fd '5 


WELL DEPTH: 95 )4 = WATER DEPTH: 2 gq —* ‘WEIGHT OF WATER COLUNM: £)5¢4'°°X WELL VOL. = TOTAL PURGE GAL.: on ea 
net a a 


WELL ID SIZE: Y* PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: PVC STICKUP: 
YES NO 


WELL INTEGRITY PID HEADSPACE READINGS 


rT 





PROTECTIVE CASING SECURE BREATHING ZONE: 
WELL LOCKED 
PVC WELL CAP INPLACE 


ier 8 


‘Ss 
PARAMETER INITIAL VOLUME #1 | VOLUME #2, VOLUME #3 VOLUME #4 VOLUME #5 SAMPLE OBSERVATION 


TEMPERATURE CLEAR 


CONDUCTIVITY ae 


DESCRIPTION 


ome) | gee | aad 


CLOUDY 


COLORED 


Wen le | 
© ms 


ODOR 


OTHER(SEE NOTES) 





SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
VOC UM20 vP HCL, 4C 4- 40 mi AG 2 «.D 
Ese : ee eC A! (Eee ee Ae 
SVOCS UM18 MS 4C 2- 1L AG a EC 
EXPLOSIVES UW19 LC 4C 3- 1L AG a 
BO es 2 A Se 
@ INORGANICS-FILTERED * N HNO3 pH<2 1- 1k Poly Ds ! 
INORGANICS-UNFILTERED * N HNO3 pH<2 1- iL Poly © 
TSS 160.2 c 4c 1- 1L Poly —L— 
WATER QUALITY PARAM. of s H2S04 pi<2 1- 1L Poly © in 
C 4C 1- 1L Poly —KK 
N HNO3 pH<2 t- IL Poly = > 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 


i SUBMERSIBLE PUMP iqtot- onl 
[ NUMBER OF IN-LINE FILTERS USED: rl] 
Ai BAILER (DEDICATED) 


Ki IN-LINE FILTER CINORGANICS) 


| i OTHER 


Notes: * PAL inorganics: ICP metals (S$S10), AS (S021), SE (S021), TL (S009), SB (S028), PB (S020), HG (SB01). 
Water Quality Parameters: POS (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
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QUALITY CONTROL RESULTS AND ASSESSMENT 
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H-1 OFF-SITE ANALYTICAL LABORATORY RESULTS 


ABB Environmental Services, Inc. 
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APPENDIX H 


FORT DEVENS 
REMEDIAL INVESTIGATION REPORT 


ANALYTICAL DATA QUALITY REPORT 


H.1.0 INTRODUCTION 


Data quality evaluations for off-site laboratory data collected during the 1992 Site 
Investigation (SI), 1993 Supplemental Site Investigation (SSI), and 1994 Remedial 
Investigation (RI) for AOCs 43G, 43J, and 41 are presented in this Appendix. Soil, 
sediment, and groundwater samples were collected during the 1992 Fort Devens SI. 
The SSI field effort for AOCs 43G, 43J, and 41 at Fort Devens took place during the 
fall of 1993. Soil and groundwater sampling took place during the fall of 1993 and 
groundwater sampling during the winter of 1994. Soil and groundwater sampling for 
the Fort Devens RI occurred during the fall of 1994. Groundwater sampling also 
took place during the winter of 1995. 


Soil, sediment, and groundwater samples collected during the SI, SSI, and RI were 
analyzed in a USAEC performance demonstrated laboratory for Fort Devens Project 
Analyte List (PAL) analytes. Laboratory analyses for the PAL organics and 
inorganics are considered approximately equivalent to USEPA analytical support 
Level III quality data. 


Soil and groundwater samples were also analyzed in the field. Target analytes for 
this program are contained in Section 3.0. Field analytical quality control samples 
associated with the 1994 RI are discussed in Section H.4.0. 


A list of USAEC performance demonstrated methods used by ESE Laboratories 
during the RI is provided in Table H1. The table includes a description of the 
methods used as well as equivalent EPA methods, where they exist. All methods 
were performed by ESE using the 1990 USATHAMA QA Plan (USATHAMA 1990). 
The method numbers (i.e., method JS16) are specific to the project and to the 
particular laboratory doing the analyses. As described in Section 3.2.3 of the text, 
the laboratory must document proficiency using each of the methods by meeting strict 
USAEC performance protocols. Once the laboratory has demonstrated proficiency, 
they become qualified to perform that particular method. It is through this 


ABB Environmental Services, Inc. 
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performance demonstration process that certified reporting limits (CRLS) were 
established. CRLs for target compounds and elements are presented in Tables H2 
through H8. Table H8 also includes listing of standard USEPA methods used during 
the Fort Devens investigations and laboratory reporting limits (RLs) for each 
method. 


Section 2.0 presents results of laboratory method blank and field OC blank (field 
blanks, rinse blanks, and trip blanks) results. The information presented on analytes 
detected in blanks was used to identify potential false positive contaminants in 
contamination assessments presented in the RI. Data for field programs conducted 
in 1992, 1993, and 1994 are presented in separate subsections. 


Section 3 presents results from matrix spike (MS) and field duplicate analyses. MS 
and field duplicate results are used to access the accuracy and precision of the 
analytical measurements. 


H.2.0 QUALITY CONTROL BLANK RESULTS 


A quality control review was completed for method blanks, rinsate blanks and trip 
blanks associated with off-site analytical samples collected from AOCs 43G, 43J, and 
41. Quality control blank from the 1992 SI, 1993 SSI, and the 1994 RI field events 
are evaluated. The frequency of blanks collected during each field program are 
outlined in Section 5.0 of the RI. The goal of this discussion is to provide data from 
method and field quality control blanks to be used to identify possible field sampling 
or laboratory related contaminants which have been reported in the results for 
samples collected from AOCs. 


Blank results were not used to establish action levels and qualify field sample results 
using data validation procedures outlined by USEPA (USEPA, 1988). Trends were 
evaluated to determine the possibility of false positive target compound results in 
samples based on frequently observed detections in blanks. Trends are identified in 
the following subsections. These trends are summarized to Section 7 of the RI. 
Actions and data interpretations related to laboratory and field sampling 
contamination are also provided. | 


ABB Environmental Services, Inc. 
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H.2.1 LABORATORY METHOD BLANKS 


Method blanks were analyzed at the laboratory with each lot of samples to evaluate 
if sample processing and analysis resulted in contamination of samples. Both water 
and soil matrices were used for this evaluation. Method blanks were sorted by lot 
number. Those lots that correspond to samples collected during the SI, SSI, and RI 
were included in the method blank assessment. Method blanks were analyzed for 
USATHAMA analytical methods for the following chemical classes of analytes: 
inorganics, VOCs, SVOCs, pesticides, PCBs, certified wet chemistry procedures, and 
explosives. Other analyses employed standard USEPA methods (USEPA, 1983) 
including TDS, TSS, alkalinity, TOC, hardness and TPHC. 








H.2.1.1 1992 SI 


Method blanks were performed on both water and soil samples using the following 
methodologies: inorganics in water and soil (AEC Methods SB01, SD09, SD20, 
§D21, SD22, SD28, SS10, JB01, JD15, JD17, JD19, JD24, JD25, JS16), VOCs in 
water and soil (AEC Methods UM20 and LM19), SVOCs in water and soil (AEC 
Methods UM18 and LM18), pesticides in water and soil (AEC Methods UH13 and 

_ LH10), PCBs in water and soil (AEC methods UH02 and LH16), explosives in water 
and soil (AEC Methods UW32, UW19 and LW12), nitrate/nitrite as nitrogen in 
water (AEC Method TF22), total Kjeldahl nitrogen (AEC Method TF26), total 
phosphate in water (AEC Method TF27), and chloride/sulfate ion in water (AEC 
Method TT10). Other analyses that were employed using standard USEPA methods 
include TSS, alkalinity, TOC, hardness and TPHC. Method blank data from the 
1992 Fort Devens SI are presented in Table H9. 








Inorganics. Two aqueous method blanks were analyzed by the laboratory for the 
detection of inorganics in water. Forty seven of forty eight (98%) possible results 
were below the Certified Reporting Limit (CRL). Lead was detected in one blank 
at 3.2 pg/L. These results suggest that low concentrations of lead may have been 
introduced in some samples at the laboratory and that similar concentrations in 
samples may not be indicative of groundwater contamination. 


One soil method blank was analyzed in association with field samples from Study 


Areas 43G, 43J, and 41. Twelve of a possible twenty-six results (46%) were reported 
at below CRIs. Elements detected in the soil are summarized below: 
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Soil method blanks analyses were conducted by the laboratory using a USAEC 
approved soil as the matrix. A Tampa Bay soil type was used. The high frequency 
and concentrations of many of the inorganics are due to background levels inherent 
in this soil type. These results are not interpreted to be indicative of gross laboratory 
contamination. Based on aqueous method blank analyses the laboratory was free of 
introduced inorganic contamination. 


VOCs. Two water method blanks were analyzed for VOC contamination by 
Method UM20. Seventy-five of seventy-eight (96%) possible aqueous VOC results 
were concentrations below CRLs. Two compounds, methylene chloride and 
chloroform, were detected above the CRL. Methylene chloride was reported at 
4.6 »g/L in one aqueous method blank. Chloroform was detected in both water 
method blanks at 0.91 and 1.1 pg/L. Methylene chloride is a solvent used frequently 
by commercial laboratories. Chloroform is a compound frequently produced in 
chlorinated drinking water supplies. Chloroform and methylene chloride are likely 
present as a result of laboratory contamination. 
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Four soil method blanks were analyzed for VOCs by Method LM19. One hundred 
thirteen of one hundred seventeen (97%) possible soil VOC method blank results 
were concentrations below CRL. Three VOCs were found at low concentrations in 
the soil method blanks. These are acetone, trichlorofluoromethane, and chloroform. 
Acetone and trichlorofluoromethane were reported in one of the four soil method 
blanks. Acetone was detected at 0.027 ng/g and trichlorofluoromethane was detected 
at 0.008 y»g/g. Both of these compounds are considered by the USEPA to be 
common laboratory contaminants (USEPA 1991). Chloroform was detected in two 
of four soil method blanks. The concentrations at which chloroform was reported 
were 0.001 pg/g and 0.002 ng/g. The blank results indicate that low concentrations 
of chloroform, acetone and trichlorofluoromethane reported in samples may have 
been introduced during laboratory handling. 


SVOCs. Method blanks were analyzed to determine whether SVOC compounds 
were introduced during the sample preparation process. Soil and water blanks were 
prepared using Methods LM18 and UM18, respectively. 


Three aqueous method blanks were analyzed for SVOC contamination. Two 
hundred ninety of two hundred ninety-one (99%) possible results were concentrations 
below CRLs. The only compound detected in any of the three method blanks was 
bis(2-ethylhexyl)phthalate. It was detected in one water method blank at 6.0 pg/L. 
Bis(2-ethylhexyl)phthalate is considered by the USEPA to be a common laboratory 
contaminant (USEPA, 1991). Sample results with similar concentrations of bis(2- 
ethylhexy!)phthalate may represent laboratory contamination. 


Three soil method blanks were analyzed for SVOC contamination. Two hundred 
ninety-one of the two hundred ninety-two (99.6%) possible SVOC results were 
concentrations below CRLs. The only SVOC compound detected was di-N-butyl 
phthalate. Di-N-butyl phthalate was detected in one blank out of three at 0.09 yg/g. 
Di-N-butyl phthalate belongs to the family of phthalate esters identified by the 
USEPA as common laboratory contaminants. 


Pesticides/PCBs. Three aqueous method blanks were used to determine if pesticide 
or PCB compounds were introduced during laboratory preparation and handling. 
One hundred percent of the aqueous pesticide/PCB method blank results were 
concentrations below CRL values. 
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Three soil method blanks were analyzed for pesticide/PCB contamination. Fifty-five 
of fifty-eight (95%) possible results were concentrations below CRI values. 
Compounds which were detected using method LH10 included the pesticides alpha- 
chlordane, gamma-chlordane and heptachlor. All three detected pesticide 
compounds were reported at a frequency of one of three soil method blanks. The 
concentrations at which each of the pesticides were detected are as follows: alpha- 
chlordane at 0.006 »g/g, gamma-chlordane at 0.041 wg/g, and heptachlor at 
0.032 pg/g. The concentrations reported for these compounds represent low-level 
contamination that was either present in the soil media used for the method blank 
or was introduced during laboratory activities. All detections for these compounds 
occurred in the lot AVB. These compounds were not detected in samples from this 
lot. 


Explosives. One aqueous method blank was analyzed for explosive compounds using 
USAEC Method UW32. No explosive analytes were detected above CRIs. In 
addition, two aqueous method blanks were analyzed for PETN and nitroglycerine 
using USAEC Method UW19. All results for this analysis were below CRIs. One 
soil method blank was analyzed for explosive compounds using USAEC Method 
LW12. No explosive analytes were detected above CRL. Both soil and water 
method blank data indicate that concentrations of explosive compounds were not 
influenced by laboratory activities. 


Nitrites/Nitrates as Nitrogen and Total Kjeldahl Nitrogen. Two method blanks were 
analyzed in association with nitrate/nitrite and Kjeldahl nitrogen water samples. One 
hundred percent of the concentrations reported for both analyses were below CRL. 
This indicates that sample concentrations for nitrate/nitrite as mitrogen and Kjeldahl 
nitrogen were not influenced by laboratory activities. 


Phosphates. One water method blank was analyzed for concentrations of phosphates. 
The concentration of phosphate for this blank was reported at below CRL. This 
indicates that phosphate ion concentrations in sample results were not influenced by 
laboratory activities. 


Chloride /Sulfate Ions. Two method blanks were analyzed for chloride and sulfate 
ion laboratory contamination. One hundred percent of the sulfate and chloride ion 
concentrations reported for these blanks were below CRLs. This indicates that 
sample results for these parameters were not influenced by laboratory activities. 
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USEPA Methods. Method blanks were analyzed for the following USEPA methods 
(USEPA, 1983): TSS, hardness, alkalinity, TOC and TPHC. 


One water method blank was analyzed in association with TSS samples. The 
concentration reported for this blank was below the laboratory reporting limit (RL) 
of 4,000 pg/L. 


Two water method blanks were analyzed for hardness. Blanks concentrations were 
below the RL of 1,000 pg/L. 


Two water method blanks were analyzed for alkalinity. Both blanks had 
concentrations below the RL of 5000 pg/L. 


One soil method blank was analyzed for TOC. The TOC concentration for this 
blank was below the RL of 100 pg/L. 


TPHC analysis was completed for three soil method blanks and two water method 
blanks. One hundred percent of the soil method blank results were concentrations 
below the RL of 20 yg/g. Both water method blank results were below the RL of 
200 pg/L. 


H.2.1.2 1993 SSI 


Method blank results for the 1993 Fort Devens SSI are found in Table H17 of this 
appendix. Method blanks included in this table were sorted by lot number. Only 
those lots that correspond to samples collected during the 1993 Fort Devens SSI for 
Study Areas 43G, 43J, and 41 were included. This assessment also includes method 
blanks associated with samples collected during both rounds of groundwater 
sampling. Method blanks were analyzed for USATHAMA Methods for the following 
chemical classes of analytes: inorganics, VOCs, SVOCs, pesticides/PCBs, explosives, 
nitrate/nitrite as nitrogen, total Kjeldahl nitrogen, anions and phosphates. Other 
analyses that were employed using standard USEPA Methods include TDS, TSS, 
HCO3, alkalinity, TOC, hardness and TPHC. 


Inorganics. Inorganic method blank analyses were completed for PAL elements: A 
total of one hundred seventy-eight results were obtained for all elements. One 
hundred seventy-seven of one hundred seventy-eight element results (99%) were at 
concentrations below established CRL values. The only element detected in any of 
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the method blanks was iron at 56 pg/L. This detection was associated with lot # 
ZFUA. The method blank data indicate that there was minimal laboratory 
contamination during the execution of the aqueous inorganic methods. 


Soil method blanks were analyzed for the same elements as the aqueous method 
blanks. Three soil method blanks were used for analysis of all elements. Forty-five 
of sixty-nine (61%) inorganic soil results were below the CRL. Elements which were 
detected above CRL are summarized below: 
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Soil method blanks analyses were conducted by the laboratory using a USAEC 
approved soil as the matrix. This soil type is described as a "Tampa Bay soil". The 
high frequency and concentrations of many of the inorganics are believed to be due 
to background levels inherent in this type of soil. These results are not interpreted 
to be indicative of gross laboratory contamination. Based on aqueous method blank 
analyses the laboratory was free of introduced inorganic contamination. 





VOCs. Method blanks were run with each lot of water and soil samples to 
determine if VOCs were introduced during sample preparation and handling at the 
laboratory. 
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Twenty-four water method blanks were analyzed for VOCs. Nine hundred twenty 
eight of nine hundred thirty-six (99%) VOC concentrations were below CRLs. 
Compounds reported above CRL include acetone, chloroform, methylene chloride 
and methyl ethyl ketone (2-butanone). Acetone was reported in three method blanks 
(lots ICFA, ICLA, XDOB) at concentrations ranging from 16 pg/L to 53 pg/L. 
Methylene chloride was also reported in three method blanks (lots GBOA, XDOB, 
XDPB) at concentrations ranging from 6.9 to 9.1 ug/L. Acetone and methylene 
chloride are often used as solvents at commercial laboratories. Methyl ethyl ketone 
was reported in one blank (lot GBOA) at 9.5 ng/L. Methyl ethyl ketone is defined 
by the EPA as a common laboratory contaminant. Chloroform was detected in one 
method blank at a concentration of 1.1 yg/L. Chloroform is often produced in 
chlorinated drinking water supplies. Similar concentrations of the above compounds 
reported in field samples are likely to have been introduced as contaminants at the 
laboratory. 


Eleven soil method blanks were analyzed for VOC contamination. One hundred 
percent of the four hundred twenty-nine results were concentrations below the CRLs. 
There was no laboratory contamination of VOCs observed for the soil method 
blanks. 


SVOCs. Thirteen water method blanks were analyzed for ninety-seven SVOCs. One 
thousand two hundred fifty of one thousand sixty-one (99%) possible results were 
concentrations less than CRLs. Compounds detected in the water method blanks are 
summarized below: 







«| Frequency or | Associatep | CONCENTRATION - 
Compound DETECTION Lots | “RANGE (ug/L) 
1,2-Epoxycyciohexene 4/13 CKMA, WDYA, 1.0 - 7.0 
WDBB, WDFB 
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1,2-epoxycyclohexene, mesityl oxide, 2-cyclohexen-1-ol and 2-cyclohexen-1-one were 
reported as TICs and are not target analytes. These compounds are often used as 
preservatives in solvents such as methylene chloride. All of these compounds are 
defined by the USEPA as laboratory contaminants (USEPA 1991). Another detected 
SVOC, bis (2-ethylhexyl)phthalate, is similarly defined as a laboratory contaminant 
by the USEPA. 


Other non-target compounds which were also detected using the SVOC water 
method include toluene and tetrachloroethene. Toluene was detected in two method 
blanks at 2.0 and 3.0 ng/L. Tetrachloroethene was detected at 10 ug/L. Since 
quantitative data for these compounds were obtained from the VOC method, method 
blank data for toluene and tetrachloroethene obtained from the SVOC method were 
not used and likely represent traces of these VOCs in the extraction solvent. 


Six soil method blanks were analyzed for SVOCs. Five hundred seventy-seven of five 
hundred eighty-two (99%) possible results were concentrations below CRLs. 
Detected contaminants include di-n-butyl phthalate and bis (2-ethylhexyl) phthalate. 
Di-n-butyl phthalate was detected in four of six method blanks (lots FWMA, HZFA, 
HZKA, HZSA) at concentrations from 0.19 to 40 pg/L while bis (2-ethylhexyl) 
phthalate was detected in one blank (lot HZKA) at 2.2 wg/g. Phthalate esters are 
identified as common laboratory contaminants by the USEPA. 


Pesticides/PCBs. Seven water method blanks were analyzed for pesticide/PCB 
compounds. One hundred percent of the concentrations were below corresponding 
CRL values. Two soil method blanks were analyzed for pesticide/PCB 
contamination. One hundred percent of the concentrations were below CRLs. 
There was no evidence of laboratory contamination of pesticide/PCB compounds in 
either the soil or water method blanks. 


Explosives. Seven water method blanks were analyzed for explosives. One hundred 
percent of the results were concentrations below CRLs. Two soil method blanks 
were analyzed for explosives. One hundred percent of the concentrations were below 
CRLs. The water and soil method blank data indicate that no explosive compounds 
were introduced as laboratory contamination. 


Nitrites /Nitrates as Nitrogen. Five method blanks were analyzed for nitrites/nitrates 
as nitrogen and one method blank was analyzed for total Kjeldahl nitrogen. One 
hundred percent of the concentrations were below CRLs for both methods. 
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Anions. Five method blanks were analyzed for concentrations of chloride, fluoride, 
and sulfate ions. One hundred percent of the results for concentrations of all anion 
parameters were below CRLs. 


Phosphates. One method blank was analyzed for phosphate ion contamination. The 
concentration was reported at below the CRL of 13.3 pg/L. 


USEPA Methods. Method blanks were also analyzed for the following parameters: 
TSS, hardness, alkalinity, TOC, TPHC and TDS. Standard EPA methods (USEPA, 
1983) are used for these analyses. 


Fourteen method blanks were analyzed in association with TSS samples. Ten of 
fourteen blanks (71%) had concentrations below the RL of 4,000 ug/L. The range 
of TSS concentrations for detections in the method blanks was from 4,000 to 
7,000 ng/L. The TSS values for the lots involved IQZA, TECG, TEKG and TEQG) 
are indicative of low level laboratory contamination. 


One method blank was analyzed for hardness concentrations. The concentration at 
which hardness was reported for this blank was below the RL of 1,000 pg/L. 


Two method blanks were analyzed for alkalinity. Both method blanks had 
concentrations at below the RL of 5,000 ug/L. 


Six soil method blanks were analyzed for TOC. One hundred percent of the results 
were below the RL. 


TPHC analysis was completed for five soil and nine water method blanks. One 
hundred percent of the soil method blanks had concentrations below the RL of 
28.7 ng/g. One hundred percent of the water method blanks had concentrations 
below the RL of 171 pg/L. The method blank data indicate that there was no 
laboratory contamination for TPHC. 


Five method blanks were analyzed for concentrations of TDS. Four of five (80%) 
results were concentrations below the RL of 10,000 pg/L. The concentration at 
which it was detected was 12,000 ng/L. The TDS detection was associated with lot 
TEZF. 
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H.2.1.3 1994 RI 
Method blank results are summarized in Table H27. 


Inorganics. Inorganic method blank analysis was completed for PAL elements. With 
the exception of iron reported at 74.3 ug/L in lot ZFTD, inorganic concentrations 
reported in aqueous method blanks were below established CRL values. The 
method blank data indicate that there was no laboratory contamination introduced 
during the execution of the aqueous inorganic methods. 


Seventy-six of one hundred sixteen (66%) inorganic soil results were below the CRL. 
Elements which were detected above CRL are summarized below: 
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Soil method blank analyses were conducted by the laboratory using an AEC 
approved soil as the matrix. This soil type is described as a "Tampa Bay soil". The 
high frequency and concentrations of many of the inorganics are believed to be due 
to background levels inherent in this type of soil. These results are not interpreted 
to be indicative of gross laboratory contamination. Based on aqueous method blank 
analyses the laboratory was free of introduced inorganic contamination. 
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VOCs. Method blanks were run with each lot of water and soil samples to 
determine if VOCs were introduced during sample preparation and handling at the 
laboratory. 


Twenty three water method blanks were analyzed for VOCs. The frequency and 
concentration of detected target compounds are outlined below: 





Thirteen soil method blanks were analyzed for VOC contamination. Compounds 
detected as contamination include toluene, trifluoro-chloromethane, and total xylene. 
Toluene was detected in one method blank at .00095 yg/g. Trifluorochloromethane 
(freon) was detected in five method blanks with a maximum concentration of 
0.01 ng/g. This laboratory solvent has also been referenced by the USEPA as a 
common laboratory contaminant. 


The detections of total xylenes of 0.0019 to 0.014 ng/g in two method blanks 
represent contamination of a target analyte. Soil samples with concentrations of total 
xylenes similar to those measured in the soil blanks may be representative of 
laboratory contamination. 


SVOCs. Eleven aqueous method blanks were analyzed during the RI program. 
Nearly all SVOC results were concentrations below CRLs. The only detected SVOC 
was bis (2-ethylhexyl) phthalate at a frequency of four blanks out of eleven a 
concentrations ranging from 5.6 pg/L to 76 pg/L. Bis (2-ethylhexyl) phthalate has 
been referenced by USEPA as a common laboratory contaminant. 


Ten soil method blanks were analyzed. Compounds detected in the soil method 
blanks include bis (2-ethylhexyl)phthalate (0.64 ug/g) and 4-methyl-3-penten-2-one. 
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Bis (2-ethylhexyl)phthalate is included in the list of common laboratory contaminants 
by the USEPA. The compound 4-methyl-3-penten-2-one was detected in two method 
blanks at a concentration of 0.5 ng/g. 4-methyl-3-penten-2-one is a non-target 
compound considered to be an aldol condensation product of acetone by the USEPA. 
The detection of this compound in field samples is attributable to laboratory 
contamination. 3 


Explosives. Four water method blanks were analyzed for explosives. One hundred 
percent of the results were concentrations below CRLs. The water method blank 
data indicate that no explosive compounds were introduced as laboratory 
contamination. 


Nine method blanks were analyzed for TSS. TSS was detected in two blanks of 
concentrations slightly greater than the RL. Concentrations ranged from 6,000 pg/L 
to 8,000 pg/L. 


USEPA Methods. Method blanks were also analyzed for the following parameters: 
TSS, hardness, alkalinity, TOC, TPHC and TDS. USEPA methods were used for 
these analyses. 


Eight method blanks were analyzed for hardness. Six of eight method blanks had 
hardness concentrations below the RL of 1,000 ng/L. The two detections were 
concentrations of 1200 and 1,600 pg/L. 


One method blank was analyzed for concentrations of TDS. A detection of 
11,000 pg/L was reported in this blank. The concentration slightly exceeds the RL 
value of 10,000 ng/L. 


There were no reportable detections above RL for method blanks analyzed for TSS, 
alkalinity, TOC or TPHC. 


H.2.2 FIELD QUALITY CONTROL 


Field quality control blanks associated with AOCs 43G, 43J, and 41 which were 
collected during the Fort Devens SI, SSI, and RI include: field blanks, rinse blanks, 
and trip blanks. 
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H.2.2.1 Field Blanks 


Prior to the commencement of field activities in 1992, 1993 and 1994, field blanks 
were collected. The field blank water came from a USAEC approved source at Fort 
Devens. This water was used throughout the SI, SSI, and RI for decontamination 
operations. Field blank detections for all three investigations are presented in Table 
10. 


Methodologies that were used to analyze the field blanks include the following: 
inorganics (AEC Method SS10, SB01, SD09, SD20, SD21, SD22, SD28), VOCs (AEC 
Method UM20), SVOCs (AEC Method UM18), pesticides (AEC Method UH13), 
PCBs (AEC Method UH02), explosives (AEC Method UW32), nitrite/nitrate as 
nitrogen (AEC Method TF22), chloride/sulfate ion (AEC Method TT10), total 
phosphorus (AEC Method TF27), and total Kjeldahl nitrogen (AEC Method TF26). 
Other methods which do not require AEC certification include total petroleum 
hydrocarbons, TOC, total alkalinity, TSS, phenolphthalein alkalinity, bicarbonate ion, 
and carbonate ion. 


Inorganics. A subset of target elements were detected in field blanks at 
concentrations above the CRL. Elements that were detected are summarized in 
Table 10. 


The elements, and the concentrations at which they were measured, are likely 
representative of inorganics inherent in New England groundwater. The results 
reflect background concentrations in groundwater samples collected at Fort Devens. 


VOCs. All concentrations reported for VOCs in the field blanks were below 
respective CRLs with the exception of chloroform. A detection of 1.7 ng/L for this 
compound was reported in the 1993 SI field blank. Chloroform was identified in 
method blank discussions (see Section D.2.1) as a laboratory contaminant. 


SVOCs. The only target SVOC compound detected above the CRL in any of the 
field blanks was bis(2-ethylhexyl)phthalate. The concentrations at which it was 
detected ranged from 9.9 to 53 wg/L for an average value of 32 pg/L. Bis(2- 
ethylhexyl)phthalate was likely introduced as a laboratory contaminant during sample 
preparation. 
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Two non-target SVOCs were also detected in field blanks. These compounds are 2- 
ethyl-1-hexanol and hexanedioc acid dioctyl ester. 2-ethyl-1-hexanol was detected at 
10 »g/L in one field blank collected prior to the 1993 SSI. Hexanedioic acid dioctyl 
ester was detected at 9.0 ng/L in one field blank collected prior to the 1992 SI. 
Similar concentrations observed in samples may represent field contamination. 


Pesticides/PCB’s. One hundred percent of the concentrations reported for 
pesticide/PCB compounds were below CRL values for field blanks collected during 


the SI, SSI, and RI. 


Explosives. One hundred percent of the concentrations reported for explosive 
compounds were below CRLs for all field blank samples. 


Nitrite /Nitrate as Nitrogen. Nitrite/nitrate expressed as nitrogen was detected in 
field blanks collected for the 1992 SI and the 1993 SSI. Concentrations ranged from 
530 to 710 ng/L. These results may reflect background concentrations in 
groundwater in the vicinity of Fort Devens. TKN was not detected above the CRL 
of 183 pg/L. 


Chloride /Sulfate Ion. Chloride ion concentrations were reported at 1,020 and 1,100 
ug/L for the 1994 RI field blanks. Sulfate ion was detected at 4,180 ug/L for both 
of the 1994 blanks also. These results may reflect background concentrations in 
groundwater in the vicinity of Fort Devens. | 


Total Phosphorus. Concentrations reported for phosphorus were below CRL all field 
blanks. 


Other Methods. Analyses for TPHC, TOC, total alkalinity, TSS, phenolphthalein 
alkalinity, bicarbonate ion, and carbonate ion were completed for each of the field 
blanks. Concentrations reported for TSS, TPHC, TOC, phenolphthalein alkalinity 
and carbonate ion concentrations were below corresponding CRLs for all field 
blanks. Total alkalinity was detected at concentrations ranging from 14,000 to 28,000 
ug/L in field blanks associated with the 1992 SI and 1994 RI. Bicarbonate ion was 
detected at 34,000 pg/L and 33,000 ug/L in 1992 field blank samples. Hardness 
concentrations were detected at concentrations ranging from 17,000 to 24,000 pg/L 
in all field blanks. These results likely reflect background conditions. 
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H.2.2.2 Rinse Blanks 


Rinse blanks were collected by pouring previously analyzed water over sampling 
equipment (i.e., split spoons) and into sample containers. The purpose of collecting 
a rinse blank was to determine the effectiveness of decontamination procedures in 
removing target analytes from sampling apparatus. Rinse blanks were not collected 
during groundwater sampling of monitoring wells since there is dedicated sampling 
equipment for each location. 


H.2.2.2.1 1992 Rinse Blanks. Rinse blank data from the 1992 field investigations at 
Study Areas 43G, 43J, and 41 have been tabulated and are presented in Table H11. 
The rinse blanks were tested using the following methodologies: inorganics (AEC 
Methods SB01, SD09, SD20, SD21, SD22, SS10), VOCs (AEC Method UM20), 
SVOCs (AEC Method UM18), pesticides (AEC Method UH13), PCBs (AEC 
Method UH02), explosives (AEC Method UW32) nitrite/nitrate as nitrogen (AEC 
Method TF22), and chloride/sulfate ion (AEC Method TT10). Other USEPA 
methods include total organic carbon (TOC), and total petroleum hydrocarbons 
(TPHC). 


Inorganics. One rinsate blank was analyzed for the majority of target inorganics. 
The field sample number for the rinsate is SBK92302. Three rinsates were analyzed 
for lead using USAEC Method SD20. The rinsates analyzed for lead included 
SBK92302, SBK92307, and SBK92310. 


Twenty-two of twenty-five (88%) possible inorganic results were concentrations below 
CRL values. Potassium was detected in the rinsate SBK92302 at 488 yng/L. The 
CRL for potassium is 375 ng/L. The amount of potassium detected in the rinsate 
blank does not greatly exceed CRL indicating that a small amount of instrument 
contamination occurred. The detection of potassium in the rinsate blank is not 
believed to affect the data quality for this parameter. 


Lead was detected in two of three rinsates at 2.6 and 3.4 pg/L. Lead was also 
detected in a method blank at a concentration of 3.2 pg/L. In addition to being 
detected in the method blank, lead was detected in the field blanks at an average 
concentration of 3.2 wg/L. Since lead was detected in the method blank and the 
field blank, contamination in the rinsate blank may have occurred as a result of 
laboratory contamination. It is also possible traces of lead were present in the 
USAEC approved water used for decontamination. This lead concentration slightly 
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less then the Fort Devens maximum background of 4.5 ng/L. These results suggest 
low concentrations of lead reported in water samples may have been introduced 
during laboratory analysis or sample collection. | 


Overall, the rinsate blank data for inorganics indicate that decontamination 
procedures were effectively implemented. 


VOCs. Three rinsate blanks were analyzed for VOCs. These maximum blanks are 
SBK92302, SBK92307 and SBK92310. One hundred fifteen of one hundred 
seventeen (98%) possible VOC results were concentrations below the CRLs. The 
only detected VOC was 1,1,1-trichloroethane. 1,1,1-Trichloroethane was detected in 
two of the three rinsates. Concentrations of the detections were 2.5 ng/L and 
1.8 pg/L. 1,1,1-Trichloroethane was not found in method blanks or in the field 
blank. The maximum concentration detected, 2.5 wg/L, is well below the federal 
drinking water standard of 200 pg/L for 1,1,1-trichloroethane. Concentrations of — 
1,1,1-trichloroethane, which are reported in samples at similar concentrations as 
those detected in rinsate blanks, should be considered potential field sampling 
contaminants. 





SVOCs. One rinsate blank was analyzed for SVOCs. This rinsate blank is 
SBK92302. One hundred percent of the possible ninety seven SVOC results were 
concentrations below CRLS. This indicates that decontamination procedures were 
effective in the removal of potential SVOC contamination. 


Pesticides/PCBs. The rinsate blank SBK92302 was analyzed for pesticide and PCB 
compounds. One hundred percent of the possible twenty-nine pesticide/PCB results 
were concentrations below CRL values. This indicates that decontamination 
procedures effectively removed potential contamination of these compounds. 


Explosives. The rinsate blank SBK92302 was analyzed for explosives. One hundred 
percent of the possible eleven explosives compound results representing both 
methods were concentrations below the CRLs. This indicates that decontamination 
processes were effective in the removal of potential contamination of explosives 
compounds. 


USEPA Methods. Other standard USEPA methods for which rinsates were analyzed 
included TOC and TPHC. 
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Analysis for TOC was completed using three rinsate blanks. The three rinsates were 
SBK92303, SBK92307, and SBK92310. The rinsate SBK92307 had TOC 
concentrations at 1,340 ng/L. This concentration is slightly greater than the 
established CRL of 1,000 pg/L. The other two rinsates had TOC concentrations 
below the CRL. Overall, decontamination processes were successful in the removal 
of TOC concentrations from the sampling equipment and no data qualification was 
conducted. 


Three rinsate blanks were analyzed for TPHC contamination. These rinsates include 
the following: SBK92302, SBK92307, and SBK92310. One hundred percent of the 
three TPHC concentrations were below the CRL of 200 ng/L. This indicates that 
TPHC contamination from the sampling equipment did not occur. 


H.2.3.2.2 1993 Rinse Blanks. Three rinse blanks associated with Study Areas 43G, 
43J, and 41 were collected during the 1993 Fort Devens SSI; SBK93686, SBK93124, 
SBK93721. The rinsate blanks were tested for some or all of the following chemical 
parameters: inorganics, VOCs, SVOCs, explosives, pesticides/PCBs, nitrite/nitrate 
as nitrogen and chloride/sulfate ion. Other standard USEPA methods performed 
include alkalinity, bicarbonate ion, total organic carbon (TOC), and total petroleum 
hydrocarbons (TPHC). Rinsate blank results for the 1993 Fort Devens SSI are 
presented in Table H18. 


Inorganics. Three rinsate blanks which were analyzed for PAL inorganics were 
identified as SBK93124, SBK93686, and SBK93721. An additional rinsate, 
SBK93701, was analyzed for lead only. 


Forty-four of forty-seven (94%) inorganic concentrations were below CRLs. Three 
elements with concentrations greater than CRLs are outlined below: 


FREQUENCY OF 
DETECTION CONCENTRATION (wg/L) | 


on ew 
3310 
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The detection of potassium iron, and manganese was reported. Concentrations are 
comparatively low when compared to natural waters, however, this may represent 
contamination that was introduced from sampling equipment. Overall, the rinse 
blank data demonstrate that decontamination procedures successfully removed 
inorganics from sampling equipment and no qualification of data was conducted. 


VOCs. Two rinse blanks were analyzed for VOCs. These rinse blanks are 





SBK93686, and SBK93721. Seventy-five of seventy-nine (95%) VOC concentrations 
reported for the rinsates were below CRLs. Low concentrations of target VOCs 
detected in at least one of the rinsates include 1,1,1-trichloroethane, methylene 
chloride, and chloroform. The concentrations at which these compounds were 
detected are outlined below: 

































1,1,1-Trichloroethane 


Methylene Chloride ye 
Chloroform EA cea 


Methylene chloride was detected in one rinsate blank. It was also detected in three 
method blanks which indicates that the source of the contamination is likely the 


laboratory. 






Chloroform contamination was observed in the rinsate blanks at roughly the same 
concentrations as those in the method blanks (1.1 ng/L method blank versus 
1.3 pg/L rinsate blank). Based on method blank data, the presence of chloroform 
is likely due to laboratory contamination. 


The detection of 1,1,1-trichloroethane in one rinsate blank represents low level 
contamination. The lot associated with this detection is GBOA.  1,1,1- 
Trichloroethane was not detected in method blanks. This compound was also 
detected at similar concentrations in rinse blanks collected during the 1992 field 
program. The maximum concentration detected for 1,1,1-trichloroethane is well 
below the federal drinking water standard of 200 ng/L. Based on rinsate blank data, 
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low concentrations of 1,1,1-trichloroethane reported as sample results may be present 
as introduced contamination. | 


SVOCs. One rinsate blank was analyzed for SVOCs. The rinsates used for this 
analysis are SBK93686. Ninety-six of ninety-seven (99%) possible SVOC 
concentrations were below CRLs. The only SVOC detected was di-n-butyl phthalate 
at 91 ug/L. This compound was observed in laboratory method blanks and was likely 
introduced at the laboratory. 


Explosives. One rinsate blank was analyzed for explosives. The rinsate blank used 
for explosives analysis were SBK93686. One hundred percent of the concentrations 
reported for explosive compounds were below respective CRL values. 


Pesticides/PCBs. One rinsate blank was analyzed for pesticide/PCB contamination. 
The rinsate used for this analysis was SBK93686. One hundred percent of 
pesticide/PCB compounds were reported in concentrations below respective CRL 
values. 


Nitrate/Nitrite as Nitrogen. One rinse blank was analyzed for nitrate/nitrite as 
nitrogen and total Kjehldah! nitrogen analyses using USAEC Methods TF22 and 
Method TF26. This rinse blank was SBK93686. The concentrations obtained for 
both analyses were below CRLs. 


_ Phosphate/Chloride/Sulfate Ions. One rinse blank was collected for phosphate and 


chloride/sulfate analyses using USAEC Methods TF27 and TT10. The rinse blank 
was SBK93686. Concentrations were below CRLs for all three rinsates. 


USEPA Methods. Standard USEPA analyses were performed to measure: 
alkalinity, hardness, total petroleum hydrocarbons (TPHC) and TSS. 


The rinse blank SBK93686 was analyzed for alkalinity, hardness, and TSS. Alkalinity 
was reported below the RL of 5,000 ng/L. The rinse blank was SBK93686. The 
hardness concentration was below the RL of 1,000 ng/L. The TSS concentration for 
this rinse blank was below the RL of 4 pg/L. 


One rinse blank was analyzed for TPHC. This rinse blank was SBK93721. The 
concentration obtained was below the RL of 178 pg/L. 
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H.2.2.2.3 1994 Rinse Blanks. One rinse blank was associated with Study Areas 43G, 
43J, and 41 during the 1994 Fort Devens RI; SBK94166. This rinse blank was 
analyzed for the following chemical parameters: inorganics, VOCs, SVOCs, and 
TPHC. Rinse blank results for the 1994 Fort Devens RI are presented in Table H24. 


Inorganics. Nineteen of twenty-three (83%) PAL inorganic concentrations were 
below CRLs. Elements detected above CRLs included aluminum, iron, lead, and 
manganese. Concentrations of these elements are summarized below: 








Detections of the above elements suggest low concentrations of contamination from 
the sampling equipment. Similar concentrations of these elements in groundwater 
may represent field introduced contaminants. However, each of the elements are 
normally detected in local soils and groundwater at background concentrations 
greater than those listed above. Although low-level inorganics were detected, the 
rinsate data indicate that, in general, decontamination procedures were effective in 
the removal of inorganics from sampling equipment. 







VOCs. The majority (92%) of target VOCs were not detected above CRLs in rinse 
blanks. Detected VOCs include acetone at 18 ng/L, methylene chloride at 2.8 ug/L, 
and 1,1,1-trichloroethane at 6.8 ng/L. Acetone and methylene chloride have been 
identified in previous discussions as common laboratory contaminants. The detection 
of 1,1,1-trichloroethane represents possible low-level field contamination. This 
compound was detected in other rinsate blanks collected during 1992 and 1993 at 
roughly the same concentrations. There were no detections of 1,1,1-trichloroethane 
in the method blanks which indicated that the source of contamination is not likely 
to be the laboratory. Since this compound was detected in the rinsate, the possibility 
exists for similar concentrations of 1,1,1-trichloroethane in field samples to have been 
introduced as carry over contamination from the sampling equipment. 
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SVOCs. Ninety-six of ninety-seven (99%) SVOC analyte concentrations were below 
CRLs. The only SVOC detected in rinsates was di-n-butyl phthalate at 13 pg/L. Di- 
n-butyl phthalate has been detected in laboratory method blanks and is defined by 
the USEPA as a common laboratory contaminant. 


TPHC. The TPHC result was below the CRL of 193 pg/L. 
H.2.2.3 Trip Blanks 


Trip blanks were shipped with all field samples which were analyzed for VOCs. Trip 
blanks were prepared at the contract laboratory by pouring previously analyzed 
deionized water into 40 mL vials. Two of these vials were sent with each shipment. 
The purpose of collecting trip blank data was to determine whether cross 
contamination by VOCs occurred during the shipment and handling of samples. 


H.2.2.3.1 1992 Trip Blanks. Six trip blanks were sent in association with Study 
Areas 43G, 43J, and 41. Trip blank data for the 1992 SI are presented in Table H12. 
These trip blanks are DVTRP111, DVTRP112, DVTRP113, DVTRP118, 
DVTRP121, and DVTRP124. Two hundred twenty-three of two hundred twenty-four 
possible trip blank VOC results (99.5%) were concentrations below CRL. The only 
VOC detected in any of the trip blanks was acetone. The frequency at which this 
compound was detected was one of six trip blanks. The concentration at which 
acetone was detected was 29 yg/L. Acetone is frequently used by commercial 
laboratories as a solvent and for cleaning glassware. Acetone was detected at 
roughly the same concentration (0.027 pg/g) as that of the trip blank in the soil 
method blank. This provides supporting evidence that indicates that the source of 
the acetone is likely to be the laboratory. The trip blank data indicate that VOC 
cross contamination did not occur in the shipment and handling of field samples. 


H.2.2.3.2 1993 Trip Blanks. Trip blanks were analyzed for VOC concentrations 
using Method UM20. Fifteen trip blanks were sent with shipments of samples 
collected from Study Areas 43G, 43J, and 41. Trip blank results for the 1993 Fort 
Devens SSI are presented in Table H19. Six hundred fifty three of six hundred sixty- 
three possible VOC results (98%) were below CRL values. The most frequently 
detected VOC was methylene chloride. Eight of the fifteen trip blanks ($3%) had 
concentrations ranging from 2.6 to 17 pg/L. Method blanks were contaminated with 
methylene chloride at concentrations of 6.9 to 9.1 ug/L. The detections in trip blanks 
of methylene chloride are attributed to laboratory contamination. Chloroform and 
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total xylenes were also detected in trip blanks at concentrations above the 
corresponding CRL values. Chloroform was detected in one trip blank of the fifteen 
at a concentration of 0.81 pg/L. Chloroform was also detected in method blanks at 
0.6 to 1.3 pg/L. Trip blank concentrations of chloroform are attributed to laboratory 
contamination. Total xylenes were detected at 1.9 pg/L. This detection may 
represent cross contamination from contaminated field samples which were shipped 
with the trip blank DVTRP724. Samples analyzed in the same lot (ICNA) with 
similar concentrations should be considered estimated or suspected as possible false 
positives. 


H.2.2.3.3 1994 Trip Blanks. Trip blanks were analyzed for VOCs using 
Method UM20. Twenty-three trip blanks were sent with shipments of samples 
collected from Study Areas 43G, 43J, and 41 during the RI. Trip blank results for 
the 1994 Fort Devens RI are presented in Table H25. The majority of VOC target 
compounds were not detected including methylene chloride in 12 of 23 trip blanks 
at concentrations ranging from 2.5 pg/L to 4.7 pg/L, and toluene in four of 23 trip 
blanks at low concentrations (0.5 pg/L to 0.73 ug/L). As previously discussed in 
Section H2.1.3, these compounds were detected in laboratory method blanks and are 
likely a result of contamination at the laboratory. 


One non-target compound was also reported in the trip blank. Hexane was reported 
in one blank at 6 ug/L. The trip blank data indicate that there was no cross 
contamination during the shipment and handling of field samples. 


H.3.0 MATRIX SPIKE AND DUPLICATE QUALITY CONTROL 


Matrix Spikes. Matrix spike and matrix spike duplicate samples were collected at a 
rate of one per twenty environmental samples (five percent) during field programs 
conducted in 1992, 1993, and 1994. The purpose of collecting these samples was to 
measure the effect of the matrix on the recovery of known concentrations of target 
analytes. A summary of matrix spike data is presented in Table H13 (1992), 
Table H20 (1993), and Table H26 (1994). Data have been segregated by method to 
show recovery trends of particular analytes. In the tables, matrix spikes have been 
paired with the corresponding matrix spike duplicates to make recovery comparisons. 
The relative percent differences (RPD) between recoveries of the matrix spikes and 
the matrix spike duplicates have been calculated and are listed next to the percent 
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recovery. The average recoveries, and maximum and minimum recoveries for each 
method are also included as a way of measuring trends. 


The criteria used for interpreting MS/MSD data are the analytical USEPA Contract 
Laboratory Program (CLP), Statement of Work (SOW) (USEPA, 1989) protocols 
and the Project Operations Plan for Fort Devens Volume III (USAEC, 1992). 
Interpretations of the MS/MSD results are contained in Subsections 3.1 through 3.3 
for the 1992, 1993, and 1994 field programs. 


VOC and SVOCs 


For VOCs and SVOCs, matrix effect assessments were made based on surrogate 
recovery data rather than recoveries of the actual target analytes themselves. 


Surrogate recovery data was used to evaluate matrix effects and to determine the 
accuracy of the VOC and SVOC methods used. Target analytes were not spiked into 
field samples for MS/MSD analysis. Surrogates which were spiked into VOC 
samples include 1,2-dichloroethane-D4, 4-bromofluorobenzene, and toluene-D8. 


Recovery criteria for these surrogates, taken from the Fort Devens Project 
Operations Plan, are presented below: 






















SURROGATE “WATER LIMITS 50 Son Limits: 


1,2-Dichloroethane-D4 76% to 114% 70% to 121% 
88% to 110% 81% to 117% 


The SVOC surrogates used include the following: 2-fluorophenol, phenol-D6, 2,4,6- 
tribromophenol, nitrobenzene-DS, 2-fluorobiphenyl, and terphenyl-D14. 










Recovery criteria for these surrogates, as specified in the Fort Devens Project 
Operations Plan, are presented below: 
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25% to 121% 
Pheno-D6 
2,4,6-Tribromopheno 
Nitrobenzene-D5 
2-Fluorobipheny 
TerphenyD14 


The surrogate limits were taken from the USEPA Contract Laboratory Program 
(CLP) volatile organic analysis (VOA) and semivolatile organic analysis (SVOA) 
methods. Interpretations on data usability presented in the following evaluation of 
surrogate performance in samples are based on guidance outlined in USEPA 
Region I data validation guidelines (USEPA, 1988). Actions outlined in the USEPA 
Region I guidelines are summarized below: 











VOA sample positive results are qualified as estimated if one or more surrogate is 
outside recovery limits. Positive results are qualified as estimated and negative 
results are qualified as unusable (rejected) if any surrogate is less than ten percent 
recovery. 


SVOA sample results are qualified based on independent evaluations of surrogate 
recoveries for acid fraction compounds and based-neutral fraction compounds. Each 
fraction has three surrogates. Acid fraction surrogates include 2-fluorophenol, 
phenol-D6, and 2,4,6-tribromophenol. Base-neutral fraction surrogates include 
nitrobenzene-D5, 2-fluorobiphenyl, and terpheny]l-D14. SVOA sample positive 
results are qualified as estimated if two or more surrogates in the associated fraction 
are outside recovery limits. Positive results are qualified as estimated and negative 
results are qualified as unusable (rejected) if any surrogate is less than ten percent 
recovery for the associated fraction. 


All VOA and SVOA samples are evaluated using the criteria outlined above. 
Sample results are identified as usable, estimated, or rejected based on the Region I 
guidelines. Data bias may be identified if trends in surrogate recoveries for 
individual samples indicate low or high bias. 
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Duplicates. Field duplicate samples were collected every twenty samples. Duplicates 
are differentiated from original samples in the field sample number code. The 
second character of the code had a "D" in place to denote the duplicate. 


The purpose of collecting duplicate samples was to measure the precision of the 
sampling and analytical techniques. The method by which this was measured is 
through the calculation of the RPD for each sample/duplicate pair. RPD goals of 
30 percent for aqueous samples and 50 percent for soils were used to evaluate 
precision. The RPD is the difference of the results divided by the average. The 
smaller the RPD, the more closely the results agree. The more closely the results 
agree, the greater the sampling and analytical precision. The RPD has been 
calculated for each pair of samples/duplicates. A table that summarizes the 
duplicate results will be presented in the draft final version of this report. 
Interpretations of duplicate data are presented in Subsections 3.1 through 3.3 for the 
1992, 1993, and 1994 field programs. 


H.3.1 1992 MATRIX SPIKES AND FIELD DUPLICATES 


Matrix Spike Results 


Interpretations of the MS/MSD results for each study area in which MS/MSDs were 
collected are contained in this section. MS/MSD data was available for Study Area 
41 only. 


One soil sample was collected from Study Area 41 for matrix spike analysis. This 
sample is DX410400. DX410400 was spiked and analyzed using the following 
methodologies: imorganics (USAEC Methods JB01, JD15, JD17, JD19, JD24, JD25, 
JS16), pesticides (USAEC method LH10), PCBs (USAEC method LH16) and 
explosives (AEC method LW12). Matrix spike data is presented in Table H13. 


Inorganics. Matrix spike analysis of DX410400 included an assessment of the 
recoveries of the following elements: antimony, arsenic, beryllium, cadmium, 
chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc. 
MS/MSD criteria for recoveries are outlined in the Fort Devens POP (USAEC, 
1992) and USEPA Regional data validation guidelines (USEPA, 1988). 


The USEPA Regional CLP criteria for inorganic MS/MSDs is a recovery of 75% to 
125%. Twenty-seven of twenty-eight (96%) matrix spike recoveries were within the 
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CLP recovery range. The only recovery outside the CLP range was for arsenic. 
MS/MSD recoveries for this element were 102% and 137%. Overall, the inorganic 
MS/MSD data indicate that there were no significant matrix effects. The data also 
indicate that the methods used in the inorganics analyses provided accurate results. 
The RPD data from Table H13 indicate that there was good precision demonstrated 
for these same methods. Specifically, RPD values range from 0.2% to 29%. 


Pesticides/PCBs. Pesticide and PCB compounds were also spiked into the sample 
DX410400 to determine matrix effects. Surrogate recoveries of decachlorobiphenyl 
and tetrachlorometaxylene were also used to measure matrix effects on pesticide and 
PCB compounds. Recovery limits as outlined in the Fort Devens POP (USAEC, 
1992) of 60% to 150% were used as a guideline for evaluating target analyte and 
surrogate recoveries. 


Nineteen of twenty (95%) matrix spike recoveries of pesticide/PCB compounds and 
surrogates were within recovery limits. The only recovery outside of this recovery 
range was for that of Aroclor 1016. The recovery of this analyte was 59%. Overall, 
the MS/MSD data for pesticides/PCBs indicate that there were no matrix effects for 
the sample DX410400 and that the methods used provided accurate results. 


Explosives. Explosive compounds were spiked into the sample DX410400 for 
MS/MSD recovery analysis for USAEC Method LW12. The criteria used for the 
assessment of the recoveries of these compounds were taken from the Fort Devens 
Project Operations Plan, Volume III and are summarized below: 




























|) Somumrs 









COMPOUND _-}  ~“WaTER Limits 


There were no criteria available to assess the recoveries of PETN and nitroglycerine. 
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Eighteen of twenty (90%) MS/MSD recoveries of explosive compounds were within 
specified recovery ranges. There were no matrix effects observed for the other 
explosive compounds. RPD data indicate excellent precision of explosive compounds 
results. RPDs ranged from 0.4% to 2.9%. 


1992 VOC Surrogate Recoveries. The 1992 VOC surrogate recovery data is 
presented in Table H15. Surrogate recoveries were within control limit goals for the 
majority of soil and water samples. Soil recoveries ranged from 88% - 124%, and 
water recoveries ranged from 84% - 112% indicating there were no major matrix 
effects affecting the accuracy of VOC measurements during the analyses. Average 
recoveries of 1,2-dichloroethane-d4, 4-bromofluorobenzene, and toluene-d8 in soil 
were 103%, 105%, and 103%, respectively. Average recoveries of 1,2- 
dichloroethane-d4, 4-bromofluorobenzene, and toluene-d8 in water were 110%, 89%, 
and 89%, respectively. These data indicate that, in general throughout the program 
accurate measurements were obtained during the VOC analyses. 


All samples had recoveries greater than the USEPA Region I validation limit for the 
rejection of sample results for low surrogate data indicating usable data were 
obtained for all samples based on surrogate recovery. Several samples had one 
surrogate outside recovery limit goals outlined in the POP. Recovery of 4- 
bromofluorobenzene in soil sample BX43J105 and toluene-d8 in sediment sample 
DX410200 was 124%, slightly greater than upper control limits. Xylene was reported 
at 0.022 ug/g in BX43J105. This value may be biased high. Sediment samples were 
not addressed in this RI. 


Recovery of toluene-d8 in water sample WX4104XX was 84%, slightly less than 
lower control limits. Detection limits for non-detected target analytes are considered 
biased low, however, a large bias is not suspected based on recoveries observed for 
the other surrogates. 


1992 SVOC Surrogate Recoveries. Recovery data was available for nine 
soil/sediment samples (eight from Study Area 41 and one from Study Area 43J) and 
eight water samples (all eight from Study Area 41). SVOC surrogate recovery data 
are presented in Table H16. 


The SVOC surrogate data for soil and water samples indicate that there were no 
recovery problems for the majority of samples. The majority of surrogate recoveries 
were within criteria for water and soil samples also. Soil recoveries ranged from 


ABB Environmental Services, Inc. 


W001961 1.080 7053-15 


H-29 





APPENDIX H 


ee Se 


28% - 122%, and water recoveries ranged from 54% - 150% indicating there were 
no major matrix effects affecting the accuracy of SVOC measurements during the 
analyses. Average recoveries of 2,4,6-tribromophenol, 2-fluorobiphenyl, 2- 
fluorophenol, nitrobenzene-D5, phenol-D6, and terphenyl-D14 in soil were 70%, 
83%, 102%, 85%, 92%, and 74%, respectively. Average recoveries of 2,4,6- 
tribromophenol, 2-fluorobiphenyl, 2-fluorophenol, nitrobenzene-D5, phenol-D6, and 
terphenyl-D14 in water were 58%, 97%, 92%, 100%, 97%, and 112%, respectively. 
Average recoveries were all within sample recovery limits established for the project. 
These data indicate that, in general throughout the program accurate measurements 
were obtained during the SVOC analyses. 


All samples had recoveries greater than the USEPA Region I validation limit for the 
rejection of sample results for low surrogate data indicating usable data were 
obtained for all samples based on surrogate recovery. Only one sample had two 
surrogates outside recovery limit goals outlined in the POP. High surrogate 
recoveries for two acid fraction surrogates were reported for surface water sample 
WX4104XX. No acid fraction compounds were detected and no qualification of 
results was necessary. 


Duplicate Results. One duplicate of a surface water sample associated with Study 
Area 41 was collected during the 1992 SI program to measure the precision of the 
results. This duplicate is WX4102XX. The duplicate samples were analyzed for the 
following chemical classes of analytes: inorganics, VOCs, SVOCs, explosives, 
nitrite/nitrate as nitrogen, total Kjeldahl nitrogen, chloride/sulfate ion, total 
phosphate, alkalinity, hardness, TPHC, and TSS. Duplicate data are presented in 
Table H14. 


Inorganics. An analysis of the precision of the inorganic duplicate data was 
completed on a per element basis. USEPA Region I guidelines were used to assess 
precision of the sample and duplicate results. For inorganic water samples, these 
guidelines specify that the RPD should be no greater than 30%. The RPD was 
below the USEPA limit for sixteen of the twenty-three elements (70%). Elements 
for which the RPD was greater than 30% include the following: lead (144%), arsenic 
(47%), aluminum (127%), barium (72%), iron (67%), manganese (65%), and 
potassium (89%). The high RPDs for these elements represent variability of the 
concentrations reported for each. For some elements such as arsenic the 
concentrations detected are low enough such that even small differences result in 
high RPD values. It is important to note that USEPA data validation guidelines 
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make exceptions for concentrations less than CLP CRDLs (USEPA, 1988). At low 
concentrations RPD limits do not apply. Concentrations for all elements were higher 
for the duplicate (WD4102XX) versus the sample itself (WX4102XX). Overall, the 
duplicate data indicate that there was good precision for the majority of inorganics 
results. 


VOCs. Duplicate VOC sample results were analyzed to assess the precision of the 
concentrations. There were no VOCs detected in either the surface water sample 
WX4102XX or its associated duplicate. There was complete agreement of these 
nondetect results. 


SVOCs. Duplicate SVOC sample results were analyzed to assess the precision of the 
concentrations. There were no target SVOCs detected in either sample of the 
duplicate pair of water samples. 


Explosives. The concentrations of explosive compounds for the duplicate surface 
water sample WX4102XX were also compared to measure precision. Concentrations 
were below respective CRLs for all explosive compounds. 


Nitrite/Nitrate_as Nitrogen and Total Kjeldahl Nitrogen. Duplicate analysis was also 
performed to measure the precision of concentrations for nitrite/nitrate as nitrogen 
and for total Kjeldahl nitrogen. Nitrite/nitrate as nitrogen results for WX4102XX 
and the duplicate were both below the CRL of 500 pg/L. The RPD of the total 
Kjeldahl results was 5.4%. The low RPDs indicate that there was consistency 
demonstrated for both of these methods. 


Chloride/Sulfate Ion. The duplicate precision of chloride and sulfate ion 
concentrations was also assessed. Chloride ion concentrations were below the CRL 
of 2,120 ug/L for both samples of the duplicate pair. Concentrations of sulfate ion 
were below the CRL of 10,000 ng/L for both samples as well. 


Phosphate. The concentrations of phosphate ion for WX4102XX and its duplicate 
were analyzed for duplicate precision. Concentrations of 149 pg/L and 99 yvg/L were 
obtained. The RPD of these results is 40%. ‘These results suggest concentrations of 
phosphate reported in surface waters are estimated. 


USEPA Methods. An analysis of duplicate results obtained using standard USEPA 
methods was also conducted. 
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Alkalinity concentrations for WX4102XX and WD4102XX were both 11,000 ug/L. 
The RPD was 0% between the results showing excellent precision for the method. 


The results for hardness for the sample and duplicate were 26,000 ywg/L and 
16,600 pg/L. The RPD for these results was calculated to be 44%. This indicates 
some variability between the results. 


The results for TPHC analysis done for WX4102XX and WD4102XX were both 
below the RL of 200 ug/L for this method. The results demonstrate consistency for 
the method. 


The TSS results for the sample and duplicate water samples are 30,000 pg/L and 
32,000 pg/L. The RPD of these results is 6.5%. This indicates good consistency in 
the execution of this method. 


H.3.2 1993 MATRIX SPIKES AND FIELD DUPLICATES 


MS/MSD samples analyzed from the Study Areas 43G, 43J and 41 include 
groundwater, surface water, and subsurface soil samples. Analyses were completed 
on these samples for the following chemical classes of analytes: inorganics, 
pesticides/PCBs and explosives. Matrix spike analyses were also completed for 
alkalinity, hardness, TOC, and TPHC. 


Inorganics, Inorganic matrix spikes included PAL elements: USEPA CLP guidelines 
were used to assess MS/MSD recoveries. These guidelines specify an acceptable 
recovery range for inorganic elements of 75 to 125%. 


Four water samples were analyzed for MS/MSD data. These samples include 
MX4104X1, MXAF05X1, MXAFO7X1, and WX4110XX. For groundwater samples 
MX4104X1, MXAFO05X1, and MXAFO07X1, there are filtered and unfiltered 
inorganic MS/MSD results. The filtered samples are differentiated with an "F" as 
the fourth character of the lab number whereas the unfiltered samples have a “W" 
in this location. 


The aqueous inorganic matrix spike recoveries of two hundred ten of two hundred 
forty-five possible results (86%) were within USEPA CLP limits. The recoveries of 
elements which were not within USEPA limits were associated with the samples 
MXAF07X1 and MXAFO05X1. For the unfiltered sample MXAF07X1, MS/MSD 
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recoveries for the following elements were outside of criteria: aluminum, antimony, 
iron and selenium. Recoveries for all of these elements were well below the lower 
recovery limit of 75%. The MS/MSD spike concentration for aluminum and iron 
were low relative to concentrations already inherent in the sample. Sample 
concentrations for the unfiltered water sample of MXAFO7X1 are potentially biased 
low for antimony and selenium because of matrix effects. For the sample 
MXAF05X1, MS/MSD recoveries were outside of USEPA recovery limits for the 
following elements: aluminum, arsenic, chromium, copper, iron, lead, magnesium, 
manganese, potassium, nickel, thallium, and zinc. Recoveries for these elements 
were all less than the lower USEPA limit. For the elements aluminum, iron, 
magnesium, manganese, and potassium, the comparatively high concentrations of 
these elements in the original sample relative to the matrix spike concentration 
would account for low matrix spike recoveries and no qualification of results was 
done. Based on MS/MSD data, sample concentrations for the unfiltered water 
sample MXAF05X1 may be biased low for arsenic, chromium, copper, lead, nickel, 
thallium, and zinc due to matrix effects. 


There were no matrix effects observed for the filtered or unfiltered samples of 
MX4104X1 and WX4110XX. 


Three soil samples were spiked with target elements for MS/MSD analysis. These 
samples are BX410204, BXXG0512 and BXXJ0205. Eighty-eight of one hundred 
thirty-three (66%) possible inorganic soil MS/MSD recoveries were within USEPA 
CLP recovery limits for inorganics. Elements for which at least one MS/MSD 
recovery was outside USEPA limits include aluminum, antimony, arsenic, barium, 
iron, lead, magnesium, manganese, potassium, selenium, vanadium, and zinc. 
MS/MSD recoveries for some of the above elements showed a large variability for 
some elements including high and low results. For the elements aluminum and iron, 
the concentration of the spike was small compared to the concentrations that were 
already present in the sample. The spike concentrations were thus too small to make 
significant contributions to total concentrations of a particular element from which 
the MS/MSD recoveries are calculated. The recoveries for aluminum, and iron were 
not believed to have been depressed due to matrix effects but are believed to have 
been affected by high (relative to spike concentration) concentrations of these 
elements in the MS/MSD samples selected for analysis. MS/MSD soil data for the 
remaining elements for which MS/MSD recoveries were outside USEPA limits are 
summarized below: 
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Manganese 
Selenium 


* Counted as outside USEPA limits if either the MS or MSD recovery was an outlier. 





For the elements antimony, vanadium, potassium, and zinc, one of three MS/MSD 
recoveries was just below the USEPA CLP limit of 75%. No serious matrix effects 
were attributed to the recovery of these elements. For selenium and magnesium 
MS/MSD data show consistent low recoveries which are probably due to matrix 
effects. Sample concentrations of selenium from the three study areas are potentially 
biased low due to these effects. 


Inconsistent recoveries were reported for barium, lead, and manganese. Several 
sample recoveries for barium, lead, and manganese were less than the USEPA 
Region I spike recovery control limit of 30% in at least one spike sample. Non- 
detect results would be rejected in accordance with USEPA guidelines. However, 
inconsistent high and low recoveries do not indicate a general trend. No 
qualification of results was done. 


Arsenic recoveries were consistently high in all MS samples. Based on MS results, 
soil arsenic concentrations should be considered biased high. 


ABB Environmental Services, Inc. 


W0019611.080 7053-15 


H-34 




















APPENDIX H 


Pesticides/PCBs. One soil sample and one water sample were used to determine 
matrix effects for pesticides and PCBs. Criteria outlined in the Devens POP 
(ABB-ES, 1993e) were used to assess recovery values. The criterion for 
pesticide/PCB compounds is a recovery range of 60% to 150%. Spiked target 
analytes and surrogates were evaluated. 


The water sample used for MS/MSD analysis was MX4104X1. Twenty-nine of thirty- 
six (81%) possible MS/MSD recoveries were within the recovery range. All 
recoveries outside the recovery limits were for the surrogate decachlorobiphenyl. 
The recovery range of this compound was from 39 to 61% for the pesticide and PCB 
methods. Recoveries of all spike compounds were within the USEPA surrogate 
advisory limits. For this reason, it was concluded that there were no matrix effects 
demonstrated for the water samples. 


The soil sample used for the MS/MSD analysis of pesticide/PCB compounds was 
BX410204. Thirty-one of thirty-six (86%) pesticide/PCB recoveries were within the 
USEPA recovery limits. All compounds which were not within criteria were 
associated with the PCB in soil (USAEC Method LH16) analysis. Four recoveries 
which were not within the recovery range were for the surrogate decachlorobipheny] 
and tetrachloroxylene. Recoveries ranged from 53 to 65% for decachlorobiphenyl 
and from 52 to 68% for tetrachloroxylene. The only target compound for which an 
MS/MSD recovery was out of criteria was Aroclor 1016. Recoveries for this 
compound were 78% and 36%. The RPD of these recoveries is 74%. This indicates 
a lack of precision of the recoveries. This may have been due to matrix effects for 
one of the pair of samples. PCBs were not detected in any samples and lack of 
precision observed in MS samples are interpreted to have no impact on data 
interpretation. 


Explosives. One soil sample and two water samples were used for MS/MSD analysis 
of explosive compounds. Spike compounds and criteria used for the assessment of 
the recoveries of these compounds were previously listed in Subsection H.3.1. 


Eighteen of twenty-four (75%) possible results were recoveries within the specified 
recovery ranges. All recoveries outside control limits were associated with the 
surfacewater sample WX4110XX. The recovery associated with one sample of this 
MS/MSD pair was consistently outside the limits. The RPDs of the MS/MSD results 
for WX4110XX were also high, ranging from 68 to 118%. This indicates that there 
was inconsistency of the explosive recoveries for this surface water sample. These 
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results suggest explosive results for surface water samples are possibly biased low and 
should be considered estimated. Explosives were not detected in any surface waters 
and the impact is minimal. 


The soil sample BX410204 was also spiked with the explosive compounds. A total 
of eighteen recoveries were obtained and one hundred percent of them were within 


the specified recovery range. This indicates that there were no matrix effects for the 


soil sample used for the MS/MSD analysis. 
VOC and SVOC 


1993 VOC Surrogate Recovery. VOC surrogate recovery data for samples collected 
during the 1993 Fort Devens SSI are presented in Table H22. Recovery criteria for 
surrogate recoveries were specified in the Fort Devens Project Operations Plan, 
Volume III and are summarized in Subsection H.3.0. 


Surrogate recoveries were within control limit goals for the majority of soil and water 
samples. Soil recoveries ranged from 80% - 134%, and water recoveries ranged from 
80% - 134% indicating there were no major matrix effects affecting the accuracy of 
VOC measurements during the analyses. Average recoveries of 1,2-dichloroethane- 
d4, 4-bromofluorobenzene, and toluene-d8 in soil were 99%, 110%, and 105%, 
respectively. Average recoveries of 1,2-dichloroethane-d4, 4-bromofluorobenzene, 
and toluene-d8 in water were 111%, 91%, and 94%, respectively. These data 
indicate that, in general, throughout the program accurate measurements were 
obtained during the VOC analyses. 


All samples had recoveries greater than the USEPA Region validation limit for the 
rejection of sample results for low surrogate data indicating usable data were 
obtained for all samples based on surrogate recovery. Some soil and water samples 
had surrogate recoveries outside goals outlined in the POP and USEPA validation 
guidelines. Samples are discussed below. 


Recoveries of 4-bromofluorobenzene in soil sample BX410230 and BXXG0512, and 
toluene-d8 in BX410202 and BXXG0308 were slightly greater than upper control 
limits. Only sample BXXG0308 had target compounds reported. XAylenes were 
reported at a concentration of 0.0084 yg/g, slightly exceeding the CRL. This value 
may be biased high. 
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For water samples recovery of 1,2-dichloroethane-D4 was slightly greater than upper 
control limits in samples MX4101X2, MX4103X1, MXAF03X2, MXAFO07X2, 
MXXG02X2, MXXJ02X2, MXXJO2X1, MXXJO3X1, MXXJ04X1, MX4103X1, and 
MXXJ04X2. The majority of these samples had no detection of significant target 
compounds (greater than trace concentrations of site related compounds) and no 
qualification of data was conducted unless indicated below. Recovery of 4- 
bromofluorobenzene was slightly less than control limits in samples MX4101X2, 
MX4102B1, MX4104X1, MX4105X1, AND MX4603X1. Recovery of toluene-D8 was 
less than control limits for samples MXXJ01X2. The following data estimations are 
inferred from these surrogate results. 


® Positive detections of TCE in MX4103X1 the associated field duplicate 
are considered estimated and possibly biased high. 


° Positive detections of TCA and PCE in MX4101X1 are considered 
estimated. 


° Non-detect CRLs and detected target compound concentrations are 
considered estimated for samples MX4102B1, MX4104X1, MX4105X1, 
MX4603X1, and MXXJ01X2. 


1993 SVOC Surrogate Recovery. SVOC surrogate recoveries for the Fort Devens 
SSI are presented in Table H23. Recovery criteria for surrogate recoveries were 
specified in Subsection H.3.0. 


Soil recoveries ranged from 36% - 149%, and water recoveries ranged from 10% - 
150% indicating there were some matrix effects affecting the accuracy of SVOC 
measurements during the analyses. Average recoveries of 2,4,6-tribromophenol, 2- 
fluorobiphenyl, 2-fluorophenol, nitrobenzene-D5, phenol-D6, and terphenyl-D14 in 
soil were 83%, 90%, 118%, 101%, 104%, and 61%, respectively. Average recoveries 
of 2,4,6-tribromophenol, 2-fluorobiphenyl, 2-fluorophenol, nitrobenzene-DS, phenol- 
D6, and terphenyl-D14 in water were 37%, 75%, 56%, 80%, 65%, and 84%, 
respectively. Average recoveries were all within sample recovery limits established 
for the project. These data indicate that, in general throughout the program accurate 
measurements were obtained during the SVOC analyses. 


All samples had recoveries greater than the USEPA Region I validation limit for the 
rejection of sample results for low surrogate data indicating usable data were 
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obtained for all samples based on surrogate recovery. In some soil and water 
samples two or more surrogates in a fraction were outside recovery limits. Data 
interpretations are presented in the following paragraphs. 


A number of soil samples had two acid fraction surrogates with recoveries greater 
than recovery limits outlined in the POP. Samples include sediments DX410700, 
DX410800, DX410900, DX411000, and DX411100, and soil samples BKXG0224, 
BXXJO110, and BXXJ0210. Sediment sample results were not evaluated in this 
report. No acid fraction target compounds were detected in any of the three soil 
samples and no qualification of results was conducted. 


For water samples two high acid fraction surrogate recoveries were reported for 
MXAF03X1, MXAF07X1, and MXXG01X1. No acid fraction target compounds 
were reported in these samples and no qualification of results was conducted. ‘Two 
low acid fraction surrogate recoveries were reported for water samples MXAF01X1, 
MXAF01X2, MXAF05X1, MXAF06X1, MXAF06X2, MXXG02X1, MXXG02X2, 
MX4603X2, MXXJ02X1, MXXJ02X2, and MXXJ03X2. With the exception of 4- 
methylphenol reported in MXXG02Xz2, no acid fraction compounds were reported 
in these samples. Concentrations of 4-methylphenol in sample MXXG02X2 are 
considered estimated and possibly biased low. The acid fraction CRLs for the 
remaining samples are all considered to be estimated and possibly biased low. 


One water sample, MX4102B2, had two low base-neutral surrogate recoveries. No 
base-neutral target compounds were detected. CRLs for this sample are considered 
estimated and possibly biased low. 


Duplicates. Duplicate sample data for the Study Areas 43G, 43J, and 41 that was 
collected during the 1993 Fort Devens SSI (including subsequent rounds of 
groundwater sampling) are presented in Table H21. Duplicate precision was 
measured for concentrations obtained for the following chemical classes of analytes: 
inorganics, VOCs, SVOCs, and explosives. Duplicate precision was also measured 
for data obtained from analyses of nitrite/nitrate as nitrogen, chloride/sulfide ion, 
TOC, TPHC, TSS, alkalinity and bicarbonate ion. 


USEPA Region I guidelines were used to assess the RPDs of the data. These 
guidelines specify RPD goals of less than 30% for water concentrations and 50% for 
soil concentrations. 
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Inorganics. The dissolved and total concentrations for three water samples were 
compared with those for their respective duplicates. The water samples used were 
MX4103X1, MX4603X1, and MXG308X2. The RPDs of 128 of 138 (93%) possible 
duplicate results were below 30%. Elements for which USEPA Region I precision 
goals were not met are presented below: 


 SFREQUENCY RPD Exceeps 30% {| RPDRAl NGE Poe 


44% 


Antimony 
Aluminum 
Arsenic 


Copper 


The outlier RPDs for the majority of the results are just barely above the USEPA 
Region I limit of 30%. No qualification of element results was done. Overall, the 
duplicate data indicate that there was good precision of the inorganic water results. 


Lead 
Manganese 


Potassium 





Zinc 


The concentrations of three duplicate pairs of soil samples were also assessed for 
precision. These duplicate samples are BX410230, BXXJ0210, and DX410800. The 
RPDs of sixty-seven of sixty-nine concentrations (97%) were below the USEPA 
Region I limit of 50%. The RPD for one pair of duplicate manganese concentrations 
was 52%. The RPD for one pair of sodium concentrations was 69%. The low 
frequency of RPDs which exceed 50% indicate that there was good precision of the 
soil inorganic concentrations. 
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VOCS. The precision of VOC concentrations for three water samples was assessed. 
These samples are MX4103X1, MX4603X1, MXXJO01X1. The RPDs for all target 
VOC concentrations associated with these duplicates were 0% except as noted for 
1,2,4-trimethylbenzene (29%), 1-ethyl-2-methylbenzene (67%), and 1-ethyl-4- 
methylbenzene (40%). These compounds are not target VOCs and are reported as 
tentatively identified compounds (TICs). The precision demonstrated by the 
laboratory for target VOCs was good. 


The precision of soil VOC concentrations was measured using three samples; 
BX410230, BXXJ0210, and DX410800. One hundred sixteen of one hundred 
seventeen (99%) RPDs were 0%. The RPD for acetone concentrations of DX410800 
was 127%. Acetone was identified as a method blank contaminant in previous 
discussions. RPD data for soil VOC concentrations indicate that there was good 
precision of the nondetect results. 


SVOCs. The precision of SVOC concentrations for three water samples were 
measured. These samples are MX4103X1, MX4603X1 and MXXJ01X1. A dilution 
was performed on one sample of the duplicate pair MX4603X1. This resulted in 
higher detection limits for one of the pair of results. Because of the difference in 
detection limits, the RPD values are high for all SVOCs associated with this sample. 
The high RPD values for MX4603X1 are not attributable to precision problems with 
the data. The RPDs of duplicate concentrations of all target SVOCs except 2- 
methylnaphthalene were 0%. The RPD for 2-methylnaphthalene concentrations of 
the duplicate sample MX4603X1 was 22%. The data indicate that there was little 
variability of the target SVOC duplicate concentrations. 





The precision of SVOC concentrations for three soil duplicate samples was 
measured. These samples are BX410230, BXXJ0210, and DX410800. The RPDs of 
285 of 291 SVOC concentrations (98%) were 0%. This was mostly due to the fact 
that both sample and duplicate concentrations were below CRL for most SVOCs. 
RPDs for concentrations of detected SVOCs are summarized below: 
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-RPD RANGE 


Bis (2-ethylhexyl) phthalate 0 to 64% 


Di-n-butyl phthalate 0 to 192% 


Fluoranthene 0 to 63% 
Phenanthrene 0 to 101% 
Pyrene 0 to 132% 


Bis(2-ethylhexyl)phthalate and di-n-butyl phthalate were both identified as laboratory 
contaminants in the method blank discussion. The RPD values for fluoranthene, 
phenanthrene, and pyrene represent inconsistencies of the concentrations for the 
sediment sample DX410800. This may have been due to non-homogeneity of the 
compounds throughout the sample matrix. Results for PAH in sediments are 
considered estimated values. 





Explosives. One water sample duplicate from Study Area 41 was used to measure the 
precision of the concentrations of explosive compounds. This sample is MX4103X1. 
One hundred percent of the RPD values were 0% indicating that the results were 
consistent in showing a lack of contamination with these compounds for the water 
sample. 


Two duplicate soil samples from Study Area 41 were used to assess the precision of 
concentrations of explosive compounds. These samples are BX410230 and 
DX410800. One hundred percent of the RPDs were 0% indicating that there was 
good agreement of the concentrations of explosive results. 


USEPA Methods. A precision assessment was also completed for concentrations 
of the following analytes: TOC, TPHC, TSS, alkalinity and bicarbonate ion. 


Three duplicate soil samples were used to determine the precision of TOC 
concentrations. These samples are BX410230, BXXJ0210, and DX410800. RPDs 
of the concentrations of these samples ranged from 53% to 64%. These results 
suggest variability in TOC data of a factor of 2 or 3 times reported values. 
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Two duplicate sets of soil samples and one duplicate set of water samples were used 
to determine the precision of TPHC concentrations. Soil samples RPDs were 
excellent. The duplicate water samples which were analyzed include MX4603X1 and 
MXXJ01X1. The RPDs of the TPHC concentrations for these samples are 6.5% and 
46%, respectively. These results indicate TPHC results should be considered 
estimated within 2 times the reported values for water samples. 


Four water samples were used for the duplicate analysis of TSS concentrations. The 
samples used for this analysis are MX4103X1, MX4603X1, MXG308X2, and 
MXXJ01X1. Three of four RPDs were within the 30 percent RPD goals. One 
sample, MXXJ01X1, slightly exceeded the RPD goal. RPDs for concentrations of 
these samples range from 6 to 43%. No qualification of results was done. 


One duplicate set of water samples was used to determine the RPD of alkalinity 
results. The water sample used for the duplicate analysis is MXG308X2. One of the 
duplicates had a detection of 6 ng/L while the duplicate sample concentration was 
below the RL of 5 pg/L. Since the detection is so close to the RL, the difference 
of the results does not appear to be significant. 


One duplicate set of water samples was used to determine the RPD of bicarbonate 
ion results. The sample used for precision analysis was MXG308X2. One of the 
duplicates had a detection of 7.3 pg/L while the associated sample concentration was 
less than the RL of 6.1 wg/L. The RPD of the results is 18%. 


H.3.3 1994 Matrix Spikes and Field Duplicates 


MS/MSD samples analyzed from the Study Areas 43G, 43J and 41 during 1994 
include groundwater, surface water, and subsurface soil samples. Analytical methods 
included inorganics, VOCs, and SVOC analyses. Results of the MS/MSD analyses 
are presented in Table H26. MS/MSD assessments were made for recoveries of 
inorganics only. Surrogate recovery data was used to determine matrix effects of 
VOCs and SVOCs. 


Inorganics. Inorganic matrix spikes included all PAL elements: MS/MSD Criteria 
are outlined in Section H.3.0. Nineteen water MS/MSD samples were collected. 
This sample set includes both filtered and unfiltered samples. The filtered samples 
are differentiated with an "F" as the fourth character of the lab number whereas the 
unfiltered samples have a "W" in this location. 
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For the elements mercury, lead, silver, barium, cadmium, chromium, copper, 
magnesium, and zinc, all MS recoveries were within project goals of 75% to 125%. 
MS/MSD recoveries of elements which were not within USEPA limits are 
summarized below: 


. LEMENT. 


| sodium | ae to 160% 





For the elements arsenic, beryllium, copper, nickel, selenium, and thallium, outlier 
recoveries were only slightly outside USEPA limits. Recoveries of these elements 
do not suggest accuracy of results was significantly influenced by matrix effects and 
no qualification of results was done. 


The MS/MSD recoveries of aluminum, calcium, iron, manganese, sodium, and 
potassium were outside USEPA limits were not considered to be significant because 
the concentration of spikes for these elements was low relative to concentrations 
already inherent in the sample. Matrix effects were not believed to be a factor in the 
recoveries of these elements. 
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The MS/MSD recoveries of antimony that were identified as outliers are believed 
to the result of matrix effects. All four of the outlier recoveries for this element are 
below the USEPA recovery limits. AOC 43G, 43J and 41 soil sample concentrations 
of antimony may be biased low, based on MS/MSD data. 


For the elements mercury, thallium, silver, barium, cadmium, cobalt, copper, sodium, 
nickel, vanadium, and zinc, all MS recoveries were within project goals of 75% to 
125%. Elements for which at least one MS/MSD recovery was outside USEPA 
limits include aluminum, antimony, arsenic, calcium, chromium, iron, lead, 
magnesium, manganese, and selenium. The percent recoveries for these elements 
are included below: 














ELEMENT = { 


fon ft to 280 


The outlier matrix spike recovery of chromium (131%) and antimony (130%) slightly 
exceeded the USEPA CLP limit of 125% in a low frequency of samples. No matrix 
effects were attributed to the recoveries of chromium, or antimony, and no 
qualification of results was done. 








The recoveries of selenium were consistently below the USEPA lower limit of 75% 
recovery. RPD values ranged from 2.3 to 14% which indicates that there was 
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consistency for the values obtained. Concentrations of selenium reported in sample 
results may be biased low due to matrix effects. 


For the elements aluminum, arsenic, calcium, iron, lead magnesium and manganese 
original samples concentrations were significantly greater than MS spike values. 
High concentrations in the original samples are responsible for the inconsistent apse 
recoveries and no qualification of results was done. 


Pesticide/PCBs. One soil MS/MSD sample was analyzed in association with 
pesticide/PCB analyses. All spiked analytes were within the project recovery goals 
of 50% - 150% indicating accurate data were obtained during the soil analyses. 


Explosives. Four water samples were submitted for MS/MSD analyses for explosives. 
Recoveries ranged from 85% to 110% indicating accurate results were obtained for 
explosives in water. 


Four water samples were also analyzed for nitroglycerine and pentaerythritol 
tetranitrate(PETN). Nitroglycerine recoveries ranged from 90% to 96% indicating 
accurate results were obtained for this compound. PETN recoveries were 43% in six 
out of eight MS samples. These results suggest PETN CRLs for non-detects should 
be considered estimated and possibly biased low. 





USEPA Methods. During the RI program MS/MSD samples were collected for 
TOC, TPHC, hardness, alkalinity, total kjeldahl nitrogen (N2KJEL), and the anions 
NIT, SO4, PO4, and CL. The majority of MS recoveries for samples analyzed for 
hardness, alkalinity, NIT, N2KJEL, PO4, SO4, and CL had excellent recoveries 
within the 75% to 125% goals outlined for inorganics indicating accurate 
measurements were obtained. Recoveries in soils for TPHC ranged from 88% to 
100% indicating accurate measurements were obtained for this measurement in soil. 


1994 VOC Surrogate Recovery (including Round I groundwater data). Matrix effects 


for VOCs were assessed using surrogate recovery data. This data was also used to 
determine the accuracy of the method. Surrogates which were spiked into VOC 
samples include the following compounds: 1,2-dichloroethane-D4, 4- 
bromofluorobenzene, and toluene-D8. Recovery criteria for surrogate recoveries 
were specified in Subsection 3.1. 
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Surrogate recoveries were within control limit goals for the majority of soil and water 
samples. Soil recoveries ranged from 86% - 152%, and water recoveries ranged from 
80% - 130% indicating there were no major matrix effects affecting the accuracy of 
VOC measurements during the analyses. Average recoveries of 1,2-dichloroethane- 
d4, 4-bromofluorobenzene, and toluene-d8 in soil were 102%, 107%, and 104%, 
respectively. Average recoveries of 1,2-dichloroethane-d4, 4-bromofluorobenzene, 
and toluene-d8 in water were 112, 93%, and 94%, respectively. . These data indicate 
that, in general throughout the program accurate measurements were obtained during 


the VOC analyses. : 


All samples had recoveries greater than the USEPA Region I validation limit for the 
rejection of sample results for low surrogate data indicating usable data were 
obtained for all samples based on surrogate recovery. Several samples had one or 
more surrogate outside recovery limit goals outlined in the POP. These samples are 
outlined below: 


° High surrogate recoveries for one or two surrogates were reported in 
_ soil samples EX410603, BXXJ0809, BXXG1025, BXXG1227, 
BXXG1415, BXXJ0612, EX410502, and ED410502. BYTEX 
compounds were reported in BXXJ0809, BXXG1025, BXXG1227, and 
BXXJ0612. Concentrations in these samples are considered estimated 

and possibly biased high. 


e High recoveries of surrogate 1,2-dichloroethane-D4 were reported in 
a number of water samples. No target compounds were detected in 
many of the samples and no qualification of these samples was 
conducted. Samples for which target compounds were reported 
include MXXG06X3, MXXG07X3, MXXG08X3, MXXG08X4, 
MXXJ02X3, MXXJ03X3, MXXJ03X4, MXXJ05X3, MXXJ06X4, 
MXXJ08X3, MDXG07X3, MXXG10X3, MXXJ09X3, MXXJ09X4, 
MDXJ07X4, MDXG04X4, MX4103X4, MX4108A3, MX4108A4, 
MXAF01X3, MXAFO01X4, MXAF02XK3, MXAF02X4, MXAF05X3, 
MXAF06X3, MXAF06X%4, MXXG02X3, MXXG03X3, MXXG04X3, 
and MXXG04X4. Concentrations of target compounds in these 
samples are considered estimated and possibly biased high. 


e Low recoveries of 4-bromofluorobenzene and/or toluene-D8 were 
reported in samples MXXG09X4, MXXJ0O1X4, MXXJ06X3, 
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MXXJ08X4, MXXJ09X4, MX4102A4, MX4113X4, MX4101XS5, 
MX4105X3, MX4102B4, MX4110X4, MXXG03X4, MX4112754, and 
MXAF03X3. Concentrations reported for detected target compounds 
and CRLs for non-detected target compounds are considered estimated 
and possibly biased low, however, a large bias is not suspected based 
on recoveries observed for the other surrogates. 


1994 SVOC Surrogate Recovery 


Matrix effects for SVOCs were assessed using surrogate recovery data. This data was 
also used to determine the accuracy of the method. Surrogates which were spiked 
into samples analyzed for SVOCs include the following compounds: 2-fluorophenol, 
phenol-D6, 2,4,6-tribomophenol, nitrobenzene-D5, 2-fluorobiphenyl and terpheny]l- 
D14. Recovery criteria for surrogate recoveries were specified in Subsection 3.1. 


Soil recoveries ranged from 51% - 152%. Water recoveries, with the exception of 
one method blank discussed below, ranged from 13% - 158% indicating there were 
no major matrix effects affecting the accuracy of SVOC measurements during the 
analyses. Average recoveries of 2,4,6-tribromophenol, 2-fluorobiphenyl, 2- 
fluorophenol, nitrobenzene-D5, phenol-D6, and terphenyl-D14 in soil were 89%, 
98%, 104%, 93%, 93%, and 89%, respectively. Average recoveries of 2,4,6- 
tribromophenol, 2-fluorobiphenyl, 2-fluorophenol, nitrobenzene-D5, phenol-D6, and 
terphenyl-D14 in water were 44%, 84%, 65%, 86%, 64%, and 105%, respectively. 
Average recoveries were all within sample recovery limits established for the project. 
These data indicate that, in general throughout the program accurate measurements 
were obtained during the SVOC analyses. 


All field samples had recoveries greater than the USEPA Region I validation limit 
for the rejection of sample results for low surrogate data indicating usable data were 
obtained for all samples based on surrogate recovery. In some cases samples had 
two surrogates within a fraction outside recovery limit goals outlined in the POP as 
outlined below: 


In the method blank associated with lot WDPD, 0% recovery was reported for acid 
fraction compounds. Acid fraction surrogate recoveries in samples within this lot 
ranged from 40% to 130% indicating the problem with acid fraction recoveries 
observed in the blank did not occur during the preparation and analysis of samples. 
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Two high acid fraction surrogate recoveries were greater than control limits in soil 
samples BXXJ1107, EX410812, ED410910, and EX410904. No acid fraction target 
compounds were reported in any of these samples and no qualification of results was 
conducted. Two high base-neutral surrogate recoveries were also reported in 
BXXJ1107. Base-neutral target compounds naphthalene and 2-methylnaphthalene 
were detected in sample BXXJ1107. These results are considered estimated and 


possibly biased high. 


High surrogate recoveries for two acid fraction surrogates were reported for water 
samples MXXJ04X3, MXXJ0O7X3, MX4122X3, MXD4103X3, MX4102C3, 
MD4114X3, MX4103B3, MX4113X3, MX4102A3, MX4102B3, MX4103X3, 
MX4105X3, MX4108B3, MX4109A3, MX4109B3, MX4110X3, MX4111X3, 
MXAF03X3, MXXG01X3; and MXXG05X3. No acid fraction target compounds 
were detected in any of these samples and no qualification of results was conducted. 


Duplicates. Duplicate sample data for the Study Areas 43G, 43J, and 41 that was 
collected during the 1994 Fort Devens RI are presented in Table H21. Duplicate 
precision was measured for concentrations obtained for the following chemical 
classes of analytes: inorganics, VOCs, SVOCs, and explosives. Duplicate precision 
was also measured for nitrite/nitrate as nitrogen, total Kjeldahl nitrogen, 
chloride/sulfide ion, and phosphate ion. 


USEPA Region I guidelines for RPDs were used to assess precision. These 
guidelines specify RPD goals of 30% for water concentrations and 50% for duplicate 
inorganic soil concentrations. 


Inorganics. Seven water samples were compared with those for their respective 
duplicates. The majority of duplicate pair results agreed well with the presence and 
absence of target elements and the relative concentrations reported. All results of 
original and duplicate samples were non-detects for mercury, thallium, selenium, 
antimony, silver, beryllium, cadmium, cobalt, copper, nickel, and vanadium. Positive 
detections were reported for barium, calcium, chromium, magnesium, and sodium. 
All RPDs for these elements were within the project RPD goals of 30%. Elements 
for which USEPA Region I precision goals were not met for at least one duplicate 
pair are presented below: 
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The outlier RPDs indicate a lack of precision for a low percentage of samples. No 
qualification of data was done based on duplicate results. 


The results of five duplicate pairs of soil samples were also assessed for precision. 
The majority of duplicate pair results met project 50% RPD goals. all results of 
original and duplicate samples were non-detect for mercury, antimony, silver, 
cadmium, selenium, and thallium. Positive detections were reported for arsenic, 
aluminum, barium, beryllium, cobalt, chromium, copper, iron, potassium, magnesium, 
sodium, nickel, and vanadium. All RPDs for these elements were within project 
RPD goals. For lead, calctum, manganese, and zinc 4 of 5 duplicate pair results met 
project RPD goals. Most outlier RPDs were associated with the duplicate pair 
EX410502. The RPD for one pair of duplicate calcium concentrations was 58%. 
The RPD for one pair of lead concentrations was 82%. The RPD for zinc 
concentrations associated with the sample EX410502 was 81%. The low frequency 
of RPDs which exceed 50% indicate that there was good precision of the soil 
inorganic concentrations. 


VOCS. The precision of VOC concentrations for seven water samples was assessed. 
The RPDs for all VOC concentrations associated with these duplicates were within 
RPD goals except chloroform and methylene chloride. These compounds were 
reported at low concentrations in a small number of samples. As noted earlier, 
chloroform has been identified as a common laboratory contaminant by the USEPA 
methylene chloride and the duplicate results for these compounds most likely reflect 
laboratory contamination. The majority of target compounds were non-detect in the 
duplicate pair analyses. Positive detections were reported for BTEX (benzene, 
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toluene, ethylbenzene, and xylenes), chlorobenzene, trichloroethene, and 
tetrachloroethene. Several fuel related non-target TICs, including substituted 
benzenes and alkanes, were reported in these sample pairs. RPD goals were met for 
all sample pairs for the above target and non-target compounds indicating excellent 
precision of VOC measurements in groundwater. 


The RPDs for acetone, methylene chloride, toluene, 1,1,2,2-tetrachloroethane, and 
trichlorofluoromethane all exceeded the 50% USEPA Region I limit.’ All compounds 
except for 1,1,2,2,-tetrachloroethane have been identified as laboratory contaminants 
in method blank discussions. The RPD for concentrations of 1,1,2,2-tetrachlorethane 
and toluene in the duplicate EX410502 was 186% and 173%, respectively. The high 
RPD value for these results represent a high degree of variability. The results for 
1,1,2,2-tetrachloroethane and toluene for the sample EX410502 should be considered 
estimated due to the high degree of uncertainty represented by the high RPD. 


SVOCs. Seven duplicate water samples were collected. The majority of target 
compounds were non-detect in the original and duplicate for most duplicate pairs 
collected. The. target SVOCs 1,2-dichlorobenzene, 2-methylnaphthalene, and 
naphthalene were detected in some duplicate pairs. RPDs were within the 50% RPD 
project goals in all duplicate pairs where they were reported. Bis(2- 
ethylhexyl)phthalate was also detected in several duplicates and the RPDs in some 
cases exceeded 50%. Bis(2-ethylhexyl)phthalate was detected in method blanks and 
is interpreted to be a laboratory contaminant. Overall, the data indicate that there 
was little variability of the target SVOC duplicate concentrations. 


The precision of SVOC concentrations for five soil duplicate samples was measured. 
The majority of target compounds were non-detect in the original and duplicate for 
most duplicate pairs collected. The target SVOCs benzo(b)fluoranthene, 
benzo(k)fluoranthene, chrysene, fluoranthene, phenanthrene, and pyrene were 
detected in at least one duplicate pair. RPDs were within project goals except for 
pyrene and phenanthrene. Pyrene results are considered estimated in sample 
EX410502. Phenanthrene results are considered estimated in sample EX410400. 
Concentrations of phenanthrene in the sample EX410400 had an RPD value of 72%. 
Concentrations of pyrene in the sample EX410502 had an RPD of 55%. 
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Explosives. Three water sample duplicates were collected and analyzed for 
explosives. All analytes were non-detects. One hundred percent of the RPD values 
were 0% indicating that the results were consistent in showing a lack of 
contamination with these compounds for the water samples. 


USEPA Methods. Duplicate data were also used to assess the precision of 
concentrations of the following analyses: hardness, alkalinity, TOC, TPH, 
nitrite/nitrate as nitrogen, total Kjeldahl nitrogen, chloride/sulfide ion, and 
phosphate ion. 


Seven duplicate water samples were analyzed for nitrite/nitrate as nitrogen (NIT). 
Five of seven RPDs were within project goals of 30% for water. RPDs of the 
concentrations of these samples ranged from 0.8 to 29%. There was good precision 
for the nitrite/nitrate as nitrogen concentrations. RPDs exceeded project goals in 
samples MXXG04x4 and MXXJ07X4. In both samples low concentrations of NIT 
were reported (less than 180 yg/L). No qualification of results were taken based on 
duplicate results. 


Seven duplicate sets of water samples were analyzed for total Kjeldahl nitrogen 
(TKN). RPD values for concentrations of total Kjeldahl nitrogen in these samples 
ranged from 0 to 90%. In four of five duplicate pairs where TKN was detected, 
RPDs exceeded the 30% goals of the project. These results suggest that TKN results 
had variability for the majority of samples where positive detections were reported. 
Sample concentrations of total Kjeldahl nitrogen for groundwater samples should be 
considered estimated. 


Seven duplicate water samples are analyzed for alkalinity. Alkalinity results reported 
for all samples met RPD goals for the project indicating precise measurements were 
consistently achieved throughout the field program. 


Seven duplicate samples were collected for chloride (CL), sulfate (SO4), and total 
phosphate(PO4). RPD goals were met for all duplicate pair results for CL and SO4 
indicating precise measurements were obtained for these methods. PO4 was detected 
in six samples at low concentrations (less than 1 mg/L). Three of six RPD results 
exceeded project RPD goals. These duplicate results suggest PO4 concentrations 
should be considered estimated in samples MX4104X4, MXXJ02X3, and 
MXXJ07X4. Because only low concentrations were reported, and no clear trend was 
apparent, no other qualification of data is indicated. 
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Four soil duplicate samples were collected for TOC analysis. TOC was detected in 
each sample and all results met RPD goals for the project indicating precise 
measurements were obtained. 


Five duplicate samples were collected for TPHC analysis. Positive detections of 
TPHC were reported in three samples. RPDs exceeded project goals of 50% for 
soils in all three samples. RPDs ranged from 51% to 186% indicating large 
differences in concentrations are possible. These results suggest TPHC results for 
all soil samples should be considered estimated values and that differences of an 
order of magnitude are possible. 


H.4.0 FIELD SCREENING DATA QUALITY CONTROL 


Quality control samples were analyzed in the field to support the validity of 
concentrations of target compounds reported for field samples. Quality control 
parameters implemented during the 1994 Fort Devens RI included rinse blanks, 
method blanks, matrix spike samples, and field laboratory duplicates. Field analyses 
were completed for VOCs and TPH. These methods are described in Section 3.0 of 
the RI. 


H.4.1 RINSE BLANK RESULTS 


A total of eight rinsate blanks were collected for field screening during the 1994 Fort 
Devens Remedial Investigation. Rinse blanks consisted of USAEC approved water 
that was run through water and soil sampling equipment. The purpose of collecting 
these blanks was to determine if measurable concentrations of target compounds 
were introduced from the sampling apparatus. Rinse blanks also measured the 
effectiveness of decontamination procedures. Blanks were screened in the field for 
all target compounds using the gas chromatograph. 


None of the rinse blanks had concentrations of any target compounds above the 
Practical Quantitation Limit (PQL). This indicated that there was not any carry-over 
contamination and that decontamination procedures effectively removed 
contaminants from the sampling equipment. 
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H.4.2 METHOD BLANK RESULTS 


Method blanks were run each day to determine if sample preparation and analysis 
provided a means for contamination to be introduced into the sample. If 
contamination was introduced, detections of target compounds could have been 
falsely interpreted to be actual concentrations inherent in the sample. Method 
blanks were completed using both the gas chromatograph and infrared 
spectrophotometer. 


Two types of method blanks were analyzed on the gas chromatograph: a low-level 
method blank and a mid-level method blank. A low level method blank consisted 
of pure deionized water with only the surrogate 4-Bromofluorobenzene added. Low- 
level method blanks were run daily. A mid-level method blank consisted of pure 
deionized water with the surrogate and 100 ul of methanol added. The purpose of 
the mid-level method blank was to determine if there was any contamination of 
target compounds in the methanol. Methanol was used to perform extractions on 
particularly heavily contaminated soil samples. Mid-level method blanks were run 
on any day that these extractions were performed. 


There were a total of thirty five low level method blanks analyzed on the gas 
chromatograph. One of the low-level method blanks had reported concentrations of 
one of the target compounds above the PQL. The method blank 
MBVT102494GAXF was contaminated with trans-1,2-dichloroethene at 2 pg/L. 
There were no field samples that were analyzed during this day. However, matrix 
spike samples were analyzed and not surprisingly trans-1,2-dichloroethene recoveries 
were elevated. Since it was the last day of the field screening program and no more 
field samples were to be analyzed, no corrective actions were taken. 


There were thirteen mid-level method blanks analyzed throughout the Fort Devens 
Remedial Investigation. None of these blanks had reported concentrations of target 
compounds above respective PQLs. This indicated that the methanol used for 
extractions of heavily contaminated soils was free of target compound contamination. 


Method blanks analyzed on the IR consisted of test tubes of blank freon that were 
processed precisely the same as field samples (see Section 3 of the text for 
description of sample preparation of TPH analysis). Seventeen method blanks were 
prepared and analyzed during the field screening program. All of the blanks had an 
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IR response of 0. This indicated that there was no TPH contamination introduced 
during the preparation and analysis of the samples. 


H.4.3 FIELD ANALYTICAL MATRIX SPIKE RESULTS 


Matrix spike samples were analyzed on the gas chromatograph to determine if the 
matrix had any effect on the recovery of the target compounds. A total of twenty 
three matrix spike samples were run. Five of these were water samples and eighteen 
were soil samples. Spike recoveries of samples collected from AOCs 41, 43G, and 


43J are presented below: 
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1,1,2,2-TCA 104 to 127 101 to 132 
1,2-DCB 101 to 112 85 to 119 


USEPA CLP guidelines were used to assess the spike recoveries of the soil and water 
samples. The CLP guideline for TCE matrix spike recoveries in water is a range of 
71 to 120%. All five of the water spike recoveries were within this range. There 
were no apparent matrix interferences demonstrated for TCE in these water samples. 
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Since there are no CLP recovery limits for chlorinated target compounds other than 
for TCE, the limits of 1,1-dichloroethene were used as a general guideline to assess 
the water matrix spike recoveries. This recovery range is 61 to 145%. The 
recoveries of all target compounds were within this range with the exception of trans- 
1,2-dichloroethene. The recovery of this compound did not meet criteria for all five 
water matrix spike samples. Trans-1,2-dichloroethene was also consistently detected 

- in method blanks, although at concentrations below the PQL. Introduction of this 
compound from sample preparation may be responsible for elevated matrix spike 
recoveries. 


The CLP recovery limits for benzene were used as a general guideline to assess the 
water matrix spike recoveries of the aromatic target compounds. The CLP recovery 
range for benzene is 76-127%. The recoveries of all aromatic target compounds fell 
within this range for all of the water matrix spikes that were analyzed. 


Soil spike recovery assessment was also based on CLP guidelines. CLP recovery 
limits are 62 to 137% for trichloroethene. All TCE spike recoveries were within this 
range. CLP recovery limits of 1,1-dichloroethene were used to make assessments of 
_ all other chlorinated target compounds. The CLP recovery range of 1,1- 
_ dichloroethene is 59 to 172%. Recoveries for all compounds fell within this range 
with the exception of vinyl chloride and trans-1,2-dichloroethene. All eighteen soil 
recoveries for vinyl chloride were below acceptable limits. For some spike samples 
the vinyl chloride peak was not detected at all. The soil matrix appeared to retard 
recoveries of vinyl chloride. Three of eighteen soil recoveries for trans-1,2- 
dichloroethene exceeded the CLP recovery range. A review of the check standard 
results for trans-1,2-dichloroethene on the days for which the matrix spike samples 
were run indicated that concentrations were roughly 100-200% higher than actual 
concentrations. Elevated matrix spike recoveries of trans-1,2-dichloroethene were 
attributed to elevated concentrations in the standard and are not believed to have 
been enhanced by the soil matrices. 


H.4.4 FIELD ANALYTICAL SAMPLE DUPLICATE PRECISION 
Duplicate water and soil samples were collected to measure sampling and analytical 


precision. A total of twenty nine water duplicates and thirteen soil duplicates were 
collected for field screening analysis. Duplicate water results are summarized below: 
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USEPA Region I guidelines were used to assess the relative percent differences 
(RPD) between the sample and duplicate results. These guidelines have acceptability 
limits of 30% or less for water sample RPD and 50% or less for soil sample RPD 
(USEPA, 1988). 


Twenty-four of twenty-nine water sample/duplicate pairs (83%) had RPDs within 
EPA Region I criteria for all target compounds. The pairs of samples for which 
RPD criteria were not met for at least one target compound are SA40639W/D, 
SA40735W/D, SA41019W/D, SA41824W/D, and MW-401X2W/D. Overall, the 
duplicate data indicate that there was good precision demonstrated for the water 
samples. 
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Field analytical duplicate soil sample results are summarized below: 
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Nine of the thirteen soil sample/duplicate pairs (69%) had RPDs which were within 
EPA Region I criteria for all target compounds. The pairs of samples for which the 
USEPA Region I criteria were not met are SBJ101F/D, SBJ1015F/D, SBJ1209F/D 
and SBJ1211F/D. Generally, the soil sample duplicate data indicates that there is 
good precision of the reported concentrations. 
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TABLE 2 
SUMMARY OF CERTIFIED REPORTING LIMITS 
OF VOLATILE ORGANIC COMPOUNDS 
FORT DEVENS, MA 


© CERTIFIED REPORTING LIMIT 
USATHAMA METHOD UM20 USATHAMA METHOD LM19 
COMPOUND WATER ANALYSIS SOIL ANALYSIS 

1.1.1—Trichloroethane 

1.1.2 ~Trichloroethane 

1.1 — Dichloroethene 

1.1-Dichloroethane 

1,.2—Dichloroethene (total) 

1,2 ~- Dichloroethane 

1.2-Dichloropropane 

Acetone 

Bromodichloromethane 

Cis — 1.3~—dichloropropene 

Vinyl acetate 
Vinyl Chloride 

Chloroethane 

Benzene 

Carbon Tetrachloride 

Methylene Chloride 

Bromomethane 

Chlormethane 

Bromoform 

Dichloromethane 

Chloroform 

Chlorobenzene 

Carbon Disulfide 


Dibromochloromethane 
@ Ethvibenzene 
Toluene 


Methy! Ethy! Ketone 

Methyl Isobuty! Ketone 

Methyil—n-— Butyl Ketone 
Styrene 

Trans ~ 1.3— Dichloropropene 

1,1.2.2— Tetrachioroethane 

Tetrachloroethane 

Trichioroethene 

Xvlene (total) 
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TABLE 3 


SUMMARY OF CERTIFIED REPORTING LIMITS 
SEMIVOLATILE ORGANIC COMPOUNDS 
FORT DEVENS, MA 





CERTIFIED REPORTING LIMIT 
®@ USATHAMA METHOD UM20 USATHAMA METHOD LM19 
COMPOUND WATER ANALYSIS SOIL ANALYSIS 
1,2.4—Trichlorobenzene 1.8 0.04 
1.2~Dichlorobenzene 1.7 0.11 
1.3—Dichiorobenzene 1.7 0.13 
1.4—Dichiorobenzene 1.7 0.098 
2.4.5—Trichlorophenol eye 0.1 
2.4—Dichlorophenol 2.9 0.18 
2.4-Dimethylphenol 5.8 0.69 
2.4—Dinitrophenol 21 1.2 
2.4—Dinitrotoluene 4.5 0.14 
2~Chlorophenol 0.99 0.06 
2—Chloronaphthalene 0.5 0.036 
2— Methylnaphthalene 1.7 0.049 
2-—Nitroaniline 4.3 0.062 
2—Methylphenol 3.9 0.029 
2—-Nitrophenol ay 0.14 
3.3—Dichlorobenzidine Le 6.3 
3—Nitroaniline 4.9 0.45 
2—Methyl—4.6—Dinitrophenol : 17 0.55 
4—Bromophenyiphenyl ether 4.2 0.033 
3—Methyl—4—Chlorophenol 4.0 0.095 
4~ Chiorophenyiphenyl ether 9,1 0.033 
4—Methyiphenol 052 0.24 
4—Nitroaniline Due 0.41 
© 4—Nitrophenol 4 1.4 
Acenaphthene ey 0.036 
Acenaphthylene 0.5 0.033 
Anthracene 0.5 0.033 
bis (2— Chlorethoxy) methane Lo 0.059 
bis (2- Chlorotsopropyl) ether 5.3 O:2 
bis (2— Chloroethyl) ether 1.9 0.033 
bis (2~ Ethylhexyl) phthalate 4.8 0.62 
Benzo(a)anthracene 1.6 0.17 
Benzo(a)pyrene 47 a2) 
Benzo(b )fluoranthene S 4 0.21 
Butvibenzviphthalate i 4 0.17 
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PARAMETER 


ALUMINUM (Al) 


ANTIMONY (Sb) 


ARSENIC (As) 
BARIUM (Ba) 
BERYLLIUM (Be) 
CADMIUM (Cd) 
CALCIUM (Ca) 
CHROMIUM (Cr) 
COBALT (Co) 
COPPER (Cu) 


IRON (Fe) 


LEAD (Pb) 


MAGNESIUM (Mg) 
MANGANESE (Mn) 
MERCURY (Hg) 


NICKEL (Ni) 


TABAS WK; 


TABLE 4 


SUMMARY OF CERTIFIED REPORTING LIMITS 


OF INORGANICS 
FORT DEVENS, MA 


WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOIL 
WATER 
SOL 


USATHAMA 
METHOD 
NUMBER. 

SS10 
JS16 
SS10 
JS16 
$D28 
JD25 
SD22 
JD19 
SS10 
JS16 
SS10 
JS16 
SS10 
JS16 
SS10 
JS16 
SS10 
JS16 
SS10 
JS16 
SS10 
JS16 
SS10 
JS16 
SS10 
JS16 
SD20 
JD17 
SS10 
JS16 
5S10 
JS16 
SBO1 
JBOl 
SS10 
JS16 





METHOD 
DESCRIPTION 


ICP 
ICP 
ICP 
ICP 
GFAA 
GFAA 
GFAA 
GFAA 
ICP 
ICP 
ICP 
ICP 
KS 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
[CP 
GFAA 
GFAA 
ICP 
ICP 
ICP 
ICP 
CVAA 
CVAA 
LCP 
ICP 


CERTIFIED 
REPORTING 





LIMIT 


141 ug/L 
2.35 ug/g 
38 ug/L 
7.14 ug/g 
3.03 ug/L 
1.09 ug/g 
2.54 ug/L 
0.25 ug/g 
5.0 ug/L 
5.18 ug/g 
5.0 ug/L 
0.50 ug/g 


4.01 ug/L 
0.70 ug/g 


500 ug/L 
100 ug/g 


6.02 ug/L 
4.05 ug/g 
25 ug/L 
1.42 ug/g 


8.09 ug/L 
0.965 ug/g 


42.7 ug/L 
3.68 ug/g 


18.6 ug/L 
10.5 ug/g 
1.26 ug/L 
0.177 ug/g 
500 ug/L 
100 ug/g 
2.75 ug/L 
2.05 ug/g 
0.243 ug/L 
0.05 ug/g 
34.3 ug/L 
1.71 ug/g 
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G6-NVP-£0 
96-100-41 
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96-120-90 
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96~ 190-90 
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96-940-<1 
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G6-uVW-L2 
96-d3S-$2 
¥6-930-60 
96-930-60 
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G6-UVW-02 
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96-930-S0 
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96-930-90 
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TABLE 


AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A) 








41D-92-04X 
41D-92-05X 
41D-92-06X 





Surface Soil Sample 


41S8-92-01X 
41S8-92-02X 
41S8-92-03X 
41S-92-04X 
41S-92-05X 
41S-92-06X 
Edge of Dump 
Edge of Dump 
Edge of Dump 
Edge of Dump 
Edge of Dump 
Edge of Dump 
Edge of Dump 
Edge of Dump 
Edge of Dump 
Edge of Dump 


544472.940 
54463 1.534 
544609. 107 
544632.580 
54463 1.496 
544608.978 


544717.194 
544672.800 
544659.381 
544688.826 
544709.867 
544729.811 
544685.170 
544659.020 
544649.87 
544646.69 
544682.96 
544697.85 
544719.44 
544732.9 
544743.17 
544723.32 


563275.137 
563849.982 
563486.942 
563452.889 
563351.021 
563303.742 


563412.252 
563407 .943 
563379.615 
563336.351 
563345.865 
563364.198 
563335.62 
563360.190 
563375.690 
563413.18 
563416.89 
563431.85 
563416.17 
563384.4 
563358.28 
563346.46 


(Match Last Point to First to Define Dump Perimeter) 


Center of Brick Kiln (approximately 4' x 4' 


544634.54 


G:\Common\KFurey\Tables\4 1SISUR. WK 1 


563472.47 


REMEDIAL INVESTIGATION REPORT 
FORT DEVENS, MA 





223.1 
226.7 
228.9 


239.3 
233.8 
228 
23 1.000 
237.500 
241.7 
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MONITORING WELL DATA 
FORT DEVENS, MASSACHUSETTS 


AOC-41 
OPTION #5 @ 










MONITORING Baty | | . : 
WELL # COORD. 7 | PV ELEVATION 
41M-93-02A 
41M-93-028 
41M-93-03% 
56328318 
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SCREENED AUGER ELEVATION 
FORT DEVENS, MASSACHUSETTS 


| PH 
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m 1Q 
b | bl 

oO |A 
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+r 
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SA4102 
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SA4117 


SA4118 
SA4119 


SA4120 
SA4121 
SA4122 


SA4123 


GLENN\DEV-AUGR.41 


AOC-41 
OPTION #5 


NORTH EAST GROUND 
COORD. COORD. ELEVATION) . 


260.88 
260.04 
258.50 
256.23 
254.29 
249.98 
249.73 
241.08 
563165.55 | 246.49 
233.41 
245 .53 
545117.63 249.89 
255.78 
262.51 
563469.63 | 243.46 
254.26 
262.47 
563126.17 | 238.67 
250.67 
563028.76 | 234.29 
229 50 
256.39 








TEST PIT ELEVATIONS 
FORT DEVENS, MASSACHUSETTS 
AOc-41 @ 
OPTION #5. 









= 
, COORD. COORD. ELEVATION . 
239.20 
229.46 
238.71 
241.83 
252.35 


GLENN\DEV-TPTS.41 
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WATER LEVEL DATA 
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2400 Potassium 2370 
-- Selenium 3.02 
0.086 Silver 4.6 
131 Sodium 10800 
-- Thallium 6.99 
32.3 Vanadium 11 
43.9 Zinc 
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INTRODUCTION 


.On 10 September 1993, representatives from Ecology and Environment, Inc. 
(E & E), Arthur D. Little (ADL), ABB Engineering Services (ABB), and the U.S. Army 
Environmental Center (USAEC) met at ADL’s office in Cambridge, MA to discuss methods 
for determining background concentrations of organic and inorganic analytes in groundwater, 
soil, sediment, and surface water at Fort Devens. The objective of the meeting was to initiate 
the development of a uniform set of background values that could be used by all contractors 
to identify organic and inorganic contamination at the base. This appendix summarizes the 
current background values being used for this report, incorporating data from all available 


SOUTCES. 


Appendix K is divided into three sections based on matrix. The sections are: 
e Section K1: Background Concentrations of Inorganic Analytes in Sediment, 


e Section K2: Background Concentrations of Inorganic Analytes in Soil and 
Background Concentrations of Organic Analytes in soil; and 


e Section K3: Background Concentrations of Inorganic Analytes in Surface Water. 


Background concentration ranges for inorganic analytes in each matrix were 
determined from designated background samples collected at Fort Devens. The background 
sediment database was augmented with regional data from the peer-reviewed scientific 
literature. The background surface-water database was augmented with additional surface- 
water samples from IRDMIS. 


There are no background data for groundwater on a regional scale from areas known 
to be unaffected by human activity. Wells that are upgradient of specific sites, such as 32M- 
92-01X at the DRMO Yard, have been compared with on-site wells. 
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SECTION K2 
Background Concentrations of Inorganic Analytes in Soil 


Background soil samples for inorganic analytes were collected in August 1991, 
October 1992, and June 1993. Thirty-three samples in all were collected. The samples were 
collected from all three of the major soil associations on thé base and from each of Main Post, 
North Post, and South Post. Sample locations are shown in Figure K2-1. Note that no AOCs 
occur on the fourth soil association mapped, which lies outside the present boundaries of the 
facility. The background soil samples were all collected from sites that were, as far as could 
be determined visually, undisturbed, that were at least 50 feet from any road and at least 300 
feet from any known or suspected Study Area. In most cases the distance was greater, 
especially in South Post. 


Table K2-1 is the background database for inorganic analytes in soil. Sampling date, 
post, and soil association are listed for the samples. There are two columns in the table for 
each analyte: one column for the measured concentration and one for notes. The note column 
indicates which data points were entered as one-half the LOD and which are outliers. For 
calculation purposes, values that appeared in IRDMIS as less than the LOD were converted to 
one-half the LOD. Outliers were identified by the method of Dixon or Grubbs as described 
by Sokal and Rohlf (1981), graphically, or by judgment. Dixon’s test is valid for sample 
sizes of 3 to 25. Grubbs’ test was used for sample sizes greater than 25. 





Grubbs’ method was applied to the data for the following sixteen analytes: aluminum, 
arsenic, barium, cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese, 
nickel, potassium, sodium, vanadium, and zinc. Dixon’s test for outliers was applied to the 
data for beryllium. cobalt, and selenium after omitting 10 samples for beryllium, 10 samples 
for cobalt, and 20 samples for selenium that were reported as less than the LOD, but that had 
unusually high LODs. For example, 10 samples had a reported cobalt concentration of < 14 
mg/kg (see Table K2-1); this LOD is greater than the highest measured value for cobalt of 
4.69 mg/kg. 


Outliers for mercury were determined graphically. A normal probability plot showed 
the mercury data to be bimodally distributed; the four values in the upper cluster were judged 
to be outliers (see Table K2-1). Silver was detected in only two background soil samples; the 
“detects” were judged to be outliers (see Table K2-1). In all, 35 outliers were identified in 
the background soil database. 


Table K2-2 lists concentration ranges for inorganic analytes for the Fort Devens 
background soil database, excluding outliers. Inorganic analyte levels in AOC samples were 
compared with the maximum of the background range; exceedances were considered Site- 
related contamination. For comparison, Table K2-2 also lists concentration ranges for . 
inorganic analytes in uncontaminated soils of the eastern United States. For all analytes, the: 
maximum concentration in the Fort Devens background database lies within the range for the 
eastern United States, usually toward the low end of the range. This suggests that comparing 
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INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 


: DATA | CALCULATIONS | 


MONITORING | CONCENTRATION 


WELL 
G3M ~92-01X 
12M-—92-01X 
G6M —92-09X 
G6M —92-11X 
28M -92-01% 
WWTMW -—0O1 
WWTMW —13 
13M—92-01X 
27M —92-04X% 




























Minimum — 71 





Mean — 3527 
95th Bile — 6874 


Background 


Maximum — 9140 
Concentration - 6870 





WWIMW —14 














| 
| 
| 
WWIMW-~13 | 1.52 Maximum — 1.52 
WWTMW-01 | 1.52 
G6M —92-11X ! 1.52 Mean — E52 
G6M-92-09X | 1.52 | 
| G3M-92-01X | 1.52 95th Bile - NA | 
28M-92-01X 1.52 | 
| 27M —92-04X : 1.52 Background ' 
| 13M-92-01X | 1.52 Concentration -— 3.03 * 
i 12M=-92-01X | 1.52 | i 
een ee ee Se ee on CR ee 
ARESNIC 
MONITORING = CONCENTRATION ! i 
: ! os | 
WELL , (ug/L) ' Minimum — 127 1 
G6M-92-11X 1.27 | } 
12M -92~01X 127 | Maximum — 5.20 | 
G6M-92-09X 127 | 1 
G3M-92-01X 1.77 | Mean — 565 || 
28M-92-O1X 3.94 | i 
WWTMW - 13 5.39 | 95th Soile — 105 | 
WWTMW -01 9.81 ? ; 
13M-92-01X 10.9 __ Background 
WWTMW -14 52 ‘Concentration — 10.5 
27M ~92-04X 32.3. ** 
BARIUM 
MONITORING CONCENTRATION 
WELL (ug/L) * Minimum — Zo 
12M -92-01N aN) 
G6M ~92-09X 7.6 , Maximum — 2200 « 
G3M -92-01X 10.7 : ' 
WWT™ W -01 12.4 ; Mean — 2267. 
28M -92-01X 14.4 : i 
GOM -92-11X 16.1 +. 95th %ile — 396! 
WWIMW -13 19.5 : 
13M-92-O1X 44.5 | Background ; 
WWTMW =i4 46.3 ‘Concentration - 396 ° 
7M - 92 =X $2.0 | 


a me eT | tee 


een 
re te oe —. 





. Method Detection Limit 
ne Likely Statustical Outher 


— 





INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 


DATA CALCULATIONS | 
| BERYLLIUM | 























MONITORING | CONCENTRATION | 
WELL | (ug/L) Minimum — 250 | 
G3M—92—01X | 
12M—92-01X 2.50 Maximum — 250, . 2! 
G6M —92-09X 2.50 
G6M-—92-11X 2.50 Mean — 2.50 
28M—92-01X 2.50 
WWIMW-O1 2.50 95th %ile — NA | 
WWIMW-13 2.50 | 
13M-—92-01X 2.50 Background | 
27M —92-04X Concentration - 5.00 * | 


WWIMW-14 










Minimum — 









WWTMW -14 2.01 






































| 
WWTMW -13 | 2.01 Maximum — 2.01 | 
WWITMW-01 | 2.01 | 
| G6M-—92-11X : 2.01 Mean — 201 |; 
| G6M-92-09X | 2.01 7 | 
G3M -92-01X : 2.01 95th %ile — NA i 
| 28M -92-01X 7 2.01 | ! 
| 27M~92-04X | 2.01 | Background : 
13M—92-01X | 2.01 |Concentration- 401° | 
| 12M-92-01X 2.01 ! , 
| 
CALCIUM | 
i 
| MONITORING CONCENTRATION ; ! 
| WELL (ug’L) | Minimum — 179 | 
12M-92-01X 179 : , 
; 28M -92-01X 1910 ' Maximum — 23200: 
| WWIMW-~14 : 2490 ! | 
1 WWIMW-13 3280 ) Mean — 780L 
4 G6M-92-11X $780 ! | 
| wwIMw-o1 6940 | 95th Zile~ 14747 | 
G3M-92-01X 7710 : : 
27M - 92 -04X 8820 - Background | 
G6M -92-09X 17700 Concentration —- 14700  ' 
[3M ~92-O1X 23200 , : 
CHROMIUM 
MONITORING CONCENTRATION 
WELL (uz L) Minimum — 3.0 
3M =-92=01X 3.01 | | 
.  _G6M-92-09X 3.01 Maximum — 18.7, 
: 28M -92-01X 3.01 7 F 
: 12M -92-01X 3.01 | Mean — 8.7 
i WWTMW -01 6.04 ' 
| G6M-92-11X 6.36 95th Gile- 147 | 
) WWTMW ~i3 10.1 | 
: 27M =~ 92-04% 16.4 Background : 
| 13M-92-01X 16.9 Concentration - 14.7 |] 
WWIMW-13s 187 7 
. Method Detection Limit 
pas Lakety Statistical Outher 























INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 















| DATA 


COBALT 
MONITORING CONCENTRATION 


| 
WELL (ug/L) | Minimum — 12.5 
G3M-—92-01X | 12.5 | 
12M—-92-01X 12.5 | Maximum — 12.5 
G6M—92-~-09X 12.5 
G6M -92-11X 12.5 | Mean — 12.5 
28M-92-01X 125 | 
WWIMW-01 12.5 | 95th %ile —- NA 
WWTMW-13 12.5 ! 
13M-92-01X 12.5 | 
27M -—92—04X 12.5 | 
WWIMW-14 12.5 


Background 
Concentration - 25.0 * 


MONITORING 











t 
l 
i 
i 
: 
! 














i 
| 
| 
WELL (ug/L) Minimum — 405 | 
G3M—92-01X 4.05 , 
WWIMW-14 4.05 | Maximum — 6.52 
28M -92-01X 4.05 } ! 
| WWTMW -01 | 4.05 Mean — 4.36 : 
| G6M~92-09X 4.05 ! 
| 12M—92-~01X | 4.05 | 95th “ile — Se « 
|  G6M-92-11X | 4.05 ! 
WWIMW-13 | 652 Background : 
| 13M—92-01X 18.60 ** ~Concentrauon-— 8.09* | 
| 27M-92-04K | 19.00 ** : 
PRON 
MONITORING | CONCENTRATION : 
: WELL | (ug L) Minimum — ign 
' G3M=-92-01X 171 = 
i G6M=-92-09X 331 Maximum — 12900 
12M~92-01X 373 
1 G6M-92-11X 2390 Mean — 4611 
| 28M -92~01X | 2410 
i WWITMW -01 3250 9Sth “ile - 9104 
1 WWIMW-13 3830 
| WWIMW-14 9250 Back ground 
; 27M ~92-04X 11200 Concentration - = 9100 
PST NN 3 Sa ST ac Os ce are at es tcp seis aha dusetie te Gel 
: LEAD 
‘MONITORING CONCENTRATION 
WELL jug lL) Minimum - Qos 
G6M —92-09X 00S —— 
; WWTMW -01 2.00 Maumum — 570 
| 28M ~-92-01X aa 6 
G3M -92-01X 230 Mean ~ atl 
| G6M-92-11X 230 
: WWIMW ~13 3.10 O8th Sale = 4.25 
! 12M-92-01X 4.23 
WWTMW -14 $70 Back ground 
13M—-92-01X (2 70°** Concentrahon - 4.25 
{___27M-92-04X Ca ad te 3 pds estan OO 








: Method Detection Lam: 
“ Luketv Stausucal Outher 





INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 





MAGNESIUM | 
MONITORING CONCENTRATION | 
WELL (ug/L) Minimum — 693 | 
28M—92-01X 693 | 
G6M-92-11X 857 Maximum — 4500 | 
G3M-—92-01X 1000 
WWIMW-13 1390 Mean — 2157 | 
G6M-92-09X 1600 ! 
WWTMW-01 1900 95th %ile — 3477 
WWTMW-14 1970 | 
27M -92-04X 3550 Background | 
| 











23.40 





Minimum — 








G6M —92-09X 23.4 


12M—92-01X 4110 Concentration - 3480 
Maximum —- 486.00 





| 
13M-92-O1X | 4500 
| 
| 
| 
| 
| 
| 


12M—-92-01X 69.9 

WWIMW-OlL 77.7 

28M—92-01X 86.4 Mean — 156.93 | 

G6M-92~11X ! 102 ) 

WWIMW - 13 107 95th %ile — 290.7 | 

13M-92-01X 227 | : 

WWTMW ~-14 | 233 Background ; 

G3M-92-01X | 486 Concentration — 291 4 
| “i 


| 
| 27M —92-04X 1110 ** 
| MERCURY : 
| 
| 
| 














| MONITORING © CONCENTRATION ! 
| WELL 3 (ug/L) | Minimum — 0-12 

| WWITMW-01 | 0.12 7 
H G3M—92-01X | 0.12 | Maximum - 0.70 
'  12M=92-01X | 0.12 | 
13M-92-01X . 0.12 ! Mean — 0.18 
1 WWIMW - 14 : 0.12 : 
i 28M-92-01X : 0.12 i 95th “ile - 0.35 

| GOM-92-11X 0.12 | 
| G6M-92~09X 0.12 _ Background 
: 27M -92-04X 0.12 Concentration — 0.243 ° 
, WWIMW -13 0:70 : a 
: NICKEL Spe 

| MONITORING CONCENTRATION 
: WELL (ug/L) Minimum —- 1720 

1 G6M-92-09X 17.2 

| WWIMW-O1 | 72 . Maximum —- 17.20 
|| 28M-92-01X ) 17.2 | 
1 G3M -92-01X 72 Mean — 17.20 
\  G6M—92-11X 17.2 | 

| WWIMW ~13 17.2 — 95th “ile - NA 

: 12M-92-01X 17.2 | 

: WWITMW -14 . 17.2 : Background 
h  13M-92-O01IX 17.2 ‘Concentration - 343° 

| 27M —92 -04X | 17.2 i ete ts 





. Method Detection Limit 
sia Likely Statistical Outlier 
































INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 


: | 





DATA CALCULATIONS 

| POTASSIUM 

: MONITORING | CONCENTRATION 

WELL (ug/L) Minimum — 461 

28M -92—01X 
G6M -92-11X Maximum — 2790 | 
WWTMW -13 | 
G3M-92-01X Mean — 1644 | 
12M ~92~01X | 
WWTMW-01 95th Zoile ~ 2370 | 
WWIMW ~14 | 
G6M —92-09X Background 
13M-—92~01X Concentration - 2370 | 


27M — 92-04% 

























SELENIUM 


Method Detection Limit 
Likely Statistical Outher 











MONITORING | CONCENTRATION | 
WELL | (ug/L) : Minimum — 1.5] 
G6M —92-09X | 1.51 | 
12M-~92-01X 1.51 Maximum — 1.51 
WWIMW-01 1.51 | 
28M—92-01X 151 Mean — LS «| 
| G6M ~92~11X 1.51 | 
WWTMW -13 | 1.51 | 95th %ile — NAY. ~ <4 
13M—-92-01X | 1.51 | 
| WWIMW-14 151 | Background 
| G3M —-92-01X | 1.51 | Concentration —- 3.02* | 
| 27M=-92-04K 1.51 i i 
| 
: SILVER 
‘MONITORING | CONCENTRATION | 1 
WELL (ug'L) ' Minimum- 230 
» WWTMW-01 2.30 | 
| G3M~92-01X 2.30 Maximum — 2.30 jj 
i 12M-92~-01X 2.30 a 
| 13M-92~-01X 2.30 Mean — 2.30 =| 
| WWIMW-~14 2.30 i 
1 28M~92-01X 2.30 95th %ile — NA | 
*  G6M-92-11X 2.30 ! 
G6M—92-09X 2.30 Background | 
27M —92-04X 2.30 'Concentration- 460% + 
WWIMW ~12 2.30 | 
SODIUM 
MONITORING CONCENTRATION 
WELL (ug'L) Minimum — 1380 
28M —92—-O1X 1380 
| G6M -92~09X 2000 Maximum — 18000 
: WWIMW-14 2100 | 
| G6M-92-11X 2430 Mean — OT. 
| 27M~92-04X 3070 ‘ 
| 12M-92~01X 4250 95th “ile — 10841 0 
WWTMW ~13 4610 ! : 
-  G3M-92-01X 8570 | Background : 
i WWIMW -01 11300 ‘Concentration —- 10800 ! 
| 13M-92-O1X 18000 





INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 





DATA | CALCULATIONS 
MONITORING CONCENTRATION 
WELL (ug/L) Minimum -— 71 
G3M—92-01X 71 
12M—-92-01X 179 Maximum — 9140 
G6M —92-09X 230 
G6M -92—11X 1920 Mean — 3527 
28M—-92-01X 2280 
WWIMW-O1 2330 95th %ile —- 6874 
WWITMW -13 3150 
13M-92-01X 7270 Background 
27M -—92—04X 8700 Concentration - 6870 
WWIMW-14 9140 
ANTIMONY | 
MONITORING | CONCENTRATION 
WELL (ug/L) Minimum — 152 
WWIMW-~14 1.52 
WWIMW -13 1.52 Maximum — 1.52 
WWIMW-01 1.52 
GéM-92-11X | 152 Mean - 1.52 
G6M—-92-09X . 1.52 
G3M—-92-01X 1.52 95th %ile — NA 
28M-92-01X 1.52 
27M -92—04X 1.52 Background 
13M—92-01X 1.52 Concentration - 3.03 * 
MONTTORING CONCENTRATION 
WELL (ug/L) Minimum — 1.27 
G6M—92—11X 1.27 
12M —92-01X 1.27 Maximum — 15.20 
G6M-92-09X 127 
G3M-92-01X 1.77 Mean — 5.65 
28M -92-O1X 3.94 
WWITMW ~ 13 $.39 95th Mile — 10.5 
WWIMW -01 9.81 
} 13M =92=01X 10.9 Background 1 
| WWITMW -14 | 15.2 Concentration~- 105 | 
! 27™ -72-04X 32.3 °* | 
BARIUM | 
aR aaa, 
| MONITORING =: CONCENTRATION | ! 
i WELL ! (ug/L) Minimum — 25~. +] 
I" }2M=92=01X x | | 
| _G6M-92-09X ! 7.6 Maxmum - 52.0 
\ G3M -92-01X 10.7 
WWTMW -01 ) 12.4 Mean — 22:6 
| 28M -92-01X 14.4 ; 
| G6M~92-11X ! 16.1 95th %ile- 39.6 
i WWTMW ~ 13 | 19.5 
i 13M -92-01X : 44.5 Background | 
;,  WWTMW-14 : 46.3 Concentration - 396 | 
27M -92 -04X $2.0 H 


: Method Detection Limit 
= Likely Statistical Outlier 




















INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 











RYE 













DATA 


BERYLLIUM 


CALCULATIONS | 














MONITORING | CONCENTRATION | 
WELL (ug/L) Minimum — 2.50 | 
G3M -92~01X 2.50 | 
12M —92-01X 2.50 Maximum — Z00° |! 
G6M —92-09X 2.50 
G6M-92-11X | 2.50 Mean — 2.50 
28M -—92-01X 2.50 
WWTMW -01 2.50 95th Zile — NA 
WWTMW -13 2.50 
13M —92-01X 2.50 Background 
27M -92-04X 2.50 Concentration —- 5.00 * 
WWIMW —~14 2.50 
| CADMIUM | 
MONITORING CONCENTRATION 
WELL ! (ug/L) Minimum — 2.01 
WWTMW - 14 2.01 
WWTMW - 13 2.01 Maxumum — 2.01 | 
WWITMW-01 2.01 
G6M-92-11X 2.01 Mean — 2.01 | 
G6M —92-09X 2.01 
G3M -92-01X | 2.01 95th %ile — NA! 
28M-92-01X 2.01 | 
27M -92 -04X ) 2.01 Background | 
13M-92-01X ! 2.01 Concentration - 4017 | 
12M—-92-O1X 2.01 | 
CALCIUM 
MONITORING CONCENTRATION | 
| WELL (ug/L) Minimum — 179 
| 12M -92-01X 179 
| 28M -92-01X . 1910 Maximum — 23200 | 
WWIMW-14 0 2490 | 
WWIMW-130 3280 Mean — 7801 | 
G6M-92-11X $780 | | 
| WWTMW -01 6940 | 95th Zile — 14747 | 
G3M-92-01X TT10 
27M -92-04X 8820 | Background | 
||  G6M-92-09X 17700 | Concentration — 14700 ! 
} 13M-92-01X 23200 : 
j 
CHROMIUM | 
MONITORING CONCENTRATION } 
Vi WELL (ug‘L) Minimum — 3.0 | 
G3M -92-01X 3.0! : ; 
| G6M-92-09X 3.01 _ Maxmum — 187 
28M -92-01X 3.01 ! 
|} =: 12M-92-O1X 3.01 | Mean — 8.7 
| WWIMW -01 6.04 | 
| G6M -92~11X 6.36 | 95th ile - 14.7 | 
WWIMW -13 10.1 : 
|, 27M-92-04X 16.4 _ Background | 
13M -92-01X 16.9 |Concentration- 14.7 | 
fF WWIMW -i4 18 7? | See ae 


Method Detection Limi 
Lakety Staustecal Outher 





INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 


| DATA | CALCULATIONS 


a 


MONITORING | CONCENTRATION 
(ug/L) Minimum — 171 





-_— 
“J 
— 


ahi —si- -0O1X 


G6M —92-09X 331 Maximum — 12900 











J 


t 
COBALT 
MONITORING {| CONCENTRATION | 
WELL | (ug/L) Minimum — 12.5 
G3M—92-01X 12.5 
12M —92-01X 12.5 Maximum — 12.5 
G6M -92~-09X 12.5 | | 
G6M—92-11X 12.5 | Mean — 125 | 
28M -92-01X 12.5 | | 
WWIMW-01 12.5 95th %ile — NA | 
WWIMW-13 12.5 | 
13M~92-01X 12.5 Background 
27M —-92-04X 12.5 Concentration — 25.0 . 
WWIMW-14 12.5 | | 
| COPPER | 
MONITORING CONCENTRATION | | | 
WELL (ug/L) | Minimuci— 4.05 | 
G3M—92-01X 4.05 | 
WWIMW~14 4.05 Maximum — 6.52 
28M —92~-01X 4.05 | 
WWIMW-O1 4.05 | Mean — 436 | 
G6M ~92-09X 4.05 | | 
12M—92-01X 4.05 95th Zile — SZ | 
G6M—92-11X 4.05 | 
WWITMW -13 6.52 Background 
13M-—92~-01X 18.60 °° Concentration —- 8.09 * | 
27M —92-04X | 19.00 °° ! 
| IRON ' | 
ick 
| 
| Max 2900 | 
12M ~92-01X | | | 
G6M-92-11X 2390 ' Mean - 461) |! 
28M -92~01X 2410 : 4 
WWTMW -01 3250 . QOSth Guile - 9104 | 
WWIMW-13 3830 | : 
WWTMW-14 | 9250 Background f 
27M -92-04X : 11200 iConcentration- 9100 


| LEAD , 
{ MONITORING | CONCENTRATION 


mr 
x 
‘3 
2 
* 
3 


WELL 3 (ug'L) Minimum - 0.65 

} G6M—92-09X 0.65 | 
WWIMW -01 2.00 Maxmum — 5.70 
28M -92-01X | 2.17 
G3M —92-01X , 230 Mean - 281 
G6M—-92-11IX 230 i 
WWIMW-13 3.10 98th “ile - $25 = 
12M-92-01X | 423 : 
WWIMW -14 | 5.70 Background : 
13M—92-01X : 12.10 ** Concentration - 4.25 
ITM -92—04X | 12.40 °° 


= - rr nate A Act 8 
- Method Detection Limit 
sie Likely Statstical Outher 





























INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 













DATA _ CALCULATIONS | 
MAGNESIUM 


MONITORING | CONCENTRATION | 
WELL | (ug/L) Minimum — 693 | 

28M —92-01X 693 

G6M—92—11X 857 Maximum — 4500 | 
G3M—-92-01X 1000 

WWITMW -13 | 1390 Mean — 2157 
G6M —-92-09X 1600 

WWIMW -01 1900 95th Yule — 3477 
WWTMW-14 1970 

27M —92-04X 3550 Background 

12M-—92-01X 4110 Concentration - 3480 
13M—92—01X 4500 












Minimum — 23.40 









G6M —92~-09X 





















12M—92—01X 69.9 Maximum—- 486.00 
WWIMW-01 77.7 

28M ~92-—01X 86.4 Mean — 156.93 
G6M—92—11X 102 

WWTMW - 13 107 95th %ile — 290.7 
13M—92-01X 227 

WWIMW-14 233 Background 
G3M—-92-01X | Concentration = 291 








x ! 
| MERCURY | 
Minimum — 0.12 
G3M —-92-01X | 0.12 Maximum — 0.70 
12M -—92-01X 0.12 
13M-92-01X 0.12 Mean — 0.18 
WWIMW -14 0.12 
28M ~92-01X 0.12 95th %ile — 0.35 
G6M —92-11X 0.12 
G6M-92-09X 0.12 Background 
27M -92-04X | 0.12 Concentration ~— 0.243 * 
WWIMW-13 0.70 i 
| NICKEL | 










MONITORING ; CONCENTRATION | 
| WELL (ug/L) ' Minimum — 17.20 | 
| G6M —92-09X : 17.2 ! . | 
WWTMW -01 | 172 Maximum — 17.20 
28M —92-01X | 172 
G3M-92-01X | yo Mean — 17.20 
G6M-92-11X | 17.2 
WWIMW-=130 172 | 95th %ile — NA 
12M -92-01X 7 17.2 | 
WWTMW -14 | 17.2 Background 
13M-92-01X ! 17.2 Concentration - 343° 
| 27M -—92-04X acid 172 i 


{ee ee es aaaaaaaamaaaaamma00Q0uQuna0uumamamuu eee 
. Method Detection Limit 
ie Likety Statistical Outlier 





INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 





DATA | CALCULATIONS | 
POTASSIUM | 
| MONITORING CONCENTRATION | 
WELL (ug/L) Minimum — 461 | 
28M —-92-01X | | 
Maximum — 2790 
] 
Mean — 1644 | 
9Sth Mile — 2370 | 
Background 
13M—-92-01X Concentration - 2370 
27M -92—04X 
| SELENIUM | 














MONITORING CONCENTRATION 












WELL (ug/L) Minimum — 151 

G6M -—92-09X 

12M—-92-01X Maximum — 1.51 

WWTMW -01 

28M —92-01X Mean — 151 
95th %ile — NA |: 
Background 

G3M-92-01X Concentration -— 3.02 * 










27M —92-04X% 





WWTMW -0O1 






G3M-92-01X Maximum — 2.30 
12M-—92-01X 
Mean — 2.30 
95th Mile — NA 
Background 
Concentration ~ 4.60 °* | 
1 








| 9 
| SODIUM | 
{ 


Fe eee Mote eek ee ioer pee ee eg eG ee 
; CONCENTRATION : 








| 
MONITORING i 
/ WELL ue/L) | Minimum — 1380 | 
3BM —92-O1X | 1380 | 
|  G6M-92-09X | 2000 Maxmum—- 18000 | 
| oo wwiw-i4 | 2100 
| G6M -92-11X | 2430 Mean — | $771 
27M -92-04X | 3070 | 
| 12M -92-01X ! 4250 95th Zile — 10841 
| wwIMw-13 | 4610 
{ G3M -92-01X ! 8570 Background 
WWTMW -01 11300 Concentration — 10800 | 
| 13M-92-01X_ 18000 ? 7 | 








. Method Detection Limit 
- Likety Statistacal Outher 




















INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 


t 





DATA | CALCULATIONS 


| THALLIUM | 

MONITORING CONCENTRATION | 
WELL (ug/L) Minimum — 3.50 

28M —-92-O1X 3.50 | 
G6M —92-11X 3.50 Maximum — 3.50 
WWTMW -13 3.50 | 
G3M —-92-01X 3.50 Mean — 3.50 
12M—-92-01X 3.50 
WWTMW -01 3.50 95th Yule — 3.50 
WWIMW-14 3.50 
G6M —92-09X 3.50 Background 
13M-—92-01X 3.50 Concentration — 6.99 
27M —92-04X 3.50 

| VANADIUM | 



















WELL Minimum — 5.50 
G6M —92-09X 
12M~92-01X 5.50 
WWIMW -01 5.50 
28M —92-01X 5.50 
G6M —92-11X 


Maximum — 14.50 
Mean — 7.13 
95th Zoile — 10.41 


Background 


MONITORING CONCENTRATION 
Concentration - 11.0 * | 





Minimum — 10.6 


Maximum — 47.0 


G3M -92-01X 10.6 | 95th %ile — 34.9 
WWIMW -14 32.0 

27M ~—92-04X 417 | Background 
12M-92-01X ! 47.0 ! Concentration - 21.1 * 


13M —-92-01X 7 A: Po hae 


: Method Detection Limit 
= Likety Staustscal Outher 


| 
| 
| 
Mean — 20.5 
| 
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A aD ae ABB Environmental Services, Inc 
PA Ep EP 110 Free Street/P.O. Box 7050 Portiand, Maine 04112 





ASEA BROWN BOVERI (207) 775-5401 
MEMORANDUM 
TO: John Snowden 
DATE: April 14, 1995 a 
FROM: Wolfgang Calicchio 


SUBJECT: Soil vapor and soil analysis for delineation of a TCE contamination source at Fort 
Devens, Ayer, MA. 





Field Analysis. Field analysis was performed for Trichloroethene (TCE) on March 30 and 31 and 
April 3 and 4, 1995. Twenty-two soil vapor and thirty soil samples were analyzed using Gas 
Chromatography (GC) analysis. Soil vapor samples were prepared by using solid phase micro- 
extraction and direct injection. Soil samples were prepared by modified USEPA method 8015, purge 
and trap. Total solids analysis was performed on all soil samples and results are reported on a dry 
weight basis. The reporting limits for soil vapor analyses are 1.0 pg/L (ppb); reporting limits for soll 


analyses are 1.0 ug/Kg (ppb). 


Gas Chromatograph. A Hewlett-Packard 5890 Senes IJ temperature programmable GC was used 
for analysis. The GC was equipped with an Electronic Conductivity Detector (ECD) and connected 
to a HP3365 ChemStation for data collecting and processing. A J&W-DB-624, 0.53 mm ID 
megabore column was used for compound separation and identification. 


Sample Preparation. The soil vapor samples were prepared by exposure of a known volume of 
sample, from a glass sample bulb, to the micro fiber (SPME) for three minutes. The SPME was then 
desorbed in the injection port of the GC for one minute at 225°C. Soil samples were prepared by 
weighing 5.0 grams (+/- 0.2g) of wet sample and transferring to a 5.0 mL sparge vessel A surrogate 
(BFB, final concentration 50 ng/mL) was added to 5.0 mL of prepurged , deionized water This 
water was introduced to the sparge vessel through the purge and trap head mount The sample was 
then purged for six minutes onto a #3 trap. The trap was desorbed at 220° C 


Calibration. Quantitation for TCE, trans and cis-1,2-DCE was performed using an external 
calibration technique. A one point calibration for the soil vapor samples was performed at a leve! 
of 50 ng/mL. A three point calibration for soil analysis was performed at 50, 100 and 200 
ug/Kg. TCE, trans and cis-!,2-DCE was identified by matching the retention time of the analytes 
of interest in the samples to the standards. 


G:\PSSUP\FORMS\MEMOWPS51.WP 





Continuing Calibration. Prior to daily sample analysis, a continuing calibration check standard 
was analyzed at the mid-level of the calibration curve. The acceptance criteria for the continuing 
calibration check standard is less than 30 percent difference, compared to the initial calibration, 
for each analyte of interest. A percent difference of greater than 30 percent would have required 
recalibration prior to analysis. 


Method Blanks. Micro fiber and purge & trap method blanks were performed after every 
calibration or continuing calibration check standard prior to sample analysis to confirm that no 
analytes of interest were present in the P&T solvents, purge vessels or the SPME. No TCE, 
trans and cis-1,2-DCE was detected in the associated SPME or P&T method blank. 


Surrogate Recoveries. Bromofluorobenzene (BFB) was used as the surrogate and added to all 
soil samples prior to analysis. Due to the matrix constraints of soil vapor, surrogate was not 
added to soil vapor samples. Soil advisory criteria for surrogate recovery ranged from 30% 
recovery to 200% recovery. All sample recoveries were well within this range. Surrogate 
recoveries ranged from 33% to 127% with an average recovery of 89%. 


Analytical Results. Refer to attached tables. 
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ABB WAKEFIELD 
FORT DEVENS, AYER, MASSACHUSETTS 
© ABB Environmental Services, Inc. 


AROSE OOOO: SOCIO OCI se tee tei seen ee eee ee STN Re Cn Cn ae i 
RO OOOC OOOO OOOO OOOO IN CREAN SOIR, SONI Ee Se et ERE RRL RN OS SG 6 Me i ee Se © eh PO LS Na a 
NE ee OY MENTE SSR Seis Ste eR KERR KT CRS a at on We ee ERY GERM SREMEARN on, DD CCMNNEMAMNIS CREAMS co eis. 
OR i Rs Se a OOM ake tn Be rete TR OC, OO Oe SAS CA co te 


Panera ae on eee, 


I aN NE SN KK iE EMS eI Fe ea ee eet PR 
A, a EY St a ee ee ae oe 





RR! CR ee CN” I SA CS See” armen 
SAS RRR Rae, Se See Cie SOR? OOO SORA BROS Sone nee 
es 


| 1 | o3095_| Soil Vapor 
| 1 | 033095 | Soil Vapor _ 
| 1 | oases | Soil Vapor__| 
| 1 | ossoe5_ | Soil Vapor 
| 1 | osso/95 | Soil Vapor 
ae 


ASOD ee See SR WO tel Bere DORAN COO Vt pad? seta COO te © tet Somes Sie Goosen MGM 
Mea an ee ee CGR el tel ack ee P Se OCS GOumn BRM? 1 Mn ROC SCC Gt SE tr a Ce 


scaoioos | 1 | <10 | <10 | 39 | ——~ | 
scaoioo7 | 1 | <0 | <10 | <t0 | —— | 
sc4otoog | 1 | <to0 | <10 | <10 | —~ | 
EE 
sc4oio13 | 1 | <t0 { <to | <10 | —— | 


03/30/95 
03/30/95 


scaoso0s | 1 | <t0 | <t0 | <10 [| —— | 1 | 03/305 | Soil Vapor __ 
<0 | <to0 | <10 | —— [| 1 | 03/3095 | Soil Vapor _ 
scao7o0s | 1 | <10 | <t0 [ <10 [| —— | 14 | 03/3095 | SoilVapor__ 
© sGaoso0s | 1 | <10 | <10 | <10 | —— [| 1 | 03/3095 |  SoilVapor __ 
scaogo0s | 1 | <10 | <10 | <10 | —— [ 14 | 03/05 |  SoilVapor 
scaioo0s | 1 | <t0 | <10 | <10 | —— | 1 | 03/05 | Soil Vapor __ 


scaizos | 1 | <10 | <i0 | <10 [| —— [| 1 | 03/3095 | SoilVapor _ 
iscaizo0s | 1 | <t0 | <10 | <10 [| —— [| 1 | 03/095 |  SoilVapor__ 
scatsaos | 1 | <io0 | <i0 | <10 [ —— [1 | 033195 |  SoilVapor__ 


VOLATILES ANALYZED BY MODIFIED USEPA METHOD 8015, SOLID PHASE EXTRACTION DIRECT INJECTION ( 
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oe 38! e Be g 9&3 Ee pote RS See SERENE RS SE 
<1.3 
ts4o3037_ | 1 | <13 | <13 | <13 [| 80 | 1 | oaoaes | Soil 
tsao4037_ | 1 | <13 | <13 | 64 | 75 | 1 | o305 | Soil 
tsa05032, | 1 | 22 | <t2 | 49 | e7 [| 1 | 033105 | Soil 
ts40s037_ | 1 | <t2 | <12 | 23 | @5 [| 1 | 305 | Soil | 
rs4o6037_| 1 | <t2 | <12 | <12 | 84 | 1 | 033105 | Soil ¢ 
Tsao7os2_| 1 | <10 | <10 | <to [| 96 | 1 | oss | Soil OX 
18410037 | <1.3 
T$411032_ | 1 | <14 
TS411037_|__1 
Ts412032_ | 1 | 26 
tsaiz037_ | 1 | <12 | <12 | 7s | 83 [| 1 | osaes | Soil | 
Ts414032_ | 4 | <1 4 
Its414037_ {| 1 | <t2 | <12 | 75 
fresisose | Yi Ne 
tsa1s037, | 17) 34 | <13 | 77 [ 80 | 1 | o4oss | Soil | 
Its416032_ | 1 | 4s |< 3 
ts416032_ | 1 | 15 | <1 0 46 


VOLATILES ANALYZED BY MODIFIED USEPA METHOD 8015, PURGE AND TRAP (PID). 
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©} Fort Devens, Ayer, MA. 


30 March 95 


Preliminary Results 











Site Location t-1,2-DCE c-1,2-DCE TCE 

{ppb) (ppb) (ppb ) 
$G40105F <1.0 <1.0 3.9 
SG40205F K1.0 —1..0 0.23e 
SG40305F <1,0 <1.0 0.09 
SG40405F es Hem <1.0 3:26 
SG40505F 21-20 150 0.04e 
SG4Q107F <1.0 ca ae ).O03e 
3G46109F <1.0 <13 0.62e 
SG40111F <1.0 <1.0 0.05e 
SG40113F 1.0 <1.0 0.03e 
SG40119F <1.0 <1.0 @.16e 
SG40605F <1.0 <a 0 %.07e 
SG40705F <1:°0 <0 O.lle 
SG40805F 210 2rs0 0.23e 
SG40905F <1.0 <1-40 0.17e 
SG41005F Ah .0 <1.0 ay..0 
SG41105F me 0 <1L0 ©.06e 
SG41205F <1.0 <1.0 0. 20e 
SG41305F 
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Fort Devens, Ayer, MA. @ 
31 March 95 


Preliminary Results for Soil Samples 


Site Location  t-1,2-DCE C-1,2-DCE TCE TIME 
(ppb) (ppb ) (ppb) COLLECTED 
SG40432F <) 63 <1.3 BL L537 
SG40437F a ea “123 67 1615 
SG40132F <1.3 <1.3 180 1707 
SG40137F 1-53 <1.3 64 1752 
SG40532F 242 2142 49 0835 
SG40537F e192 <1.2 23 0850 
SG40632F <1.4 5 20.4 0915 
SG40637F it era Sie 2 oe ra 0950 
SG40732F <1.0 <1.0 <1.0 10,30 
SG40737F =o Mere as Ce 23 1055 
SG41232F 2x6 <1l.3 Z2 L173 
SG41237F  <s ee <1.2 48 fas io ee 
SG40232F Clee Sdkece 6.4 qe Od 
SG40237F SL <1.2 1.4 1254 
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Fort Devens, Ayer, MA. 
30 March 95 


Prelifiinary Results 





Site Location te. 62 -DeEr G-1.,2-DCE TCE 
(ppb) (ppb) (ppb) 
SG40105F =< 12:0 <1.0 a0 
SG40205F <0 <1.0 0.23e 
SG40305F < 1-20 <1.0 0.09e 
SG40405F <1.0 <1.0 34.0 
SG40505F <1.0 <10 0.04e 
SG40107F <1.40 <1.0 0.03e 
SG40109F <1.0 <0 0.52e 
SG40111F <1.0 <1.0 0.05e 
SG40113F <1.0 10 0.02e 
SG40119F <1.0 <1.0 0.16e 
SG40605F <1.0 <1.0 0.07e 
SG40705F <1 .0 <1.0 O.lile 
SG4Q805F <0 <1.0 0.23e 
SG40905F <1.0 <1.0 0.17e 
SG41005F <1.0 <1.0 <1.0 
SG41105F <—1..:0 <1.0 0.06e 
SG41205F <1.0 <—1720 0.20e 
SG41305F et ae <1.0 0.03e 
SG40410F <1.0 <1.0 0.03e 
SG40415F <1 0 ae ee 6, 
SG40420F ait a ©) <1 .0 
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Fort Devens, Ayer, MA. & 


30 March 95 


Preliminary Results for Soil Gas Samples 


Site Location t-1,2-DCE c-1,2-DCE TCE 
(ppb) {ppb ) (ppb) 
SG401i05F <1.0 <1.0 3.9 
SG40205F a ae) <1.0 0.23e 
SG40305F <1-20 <1.0 0.09e 
SG40405F = 13 O <1.0 3.6 
SG40505F a0 <1.0 0.04e 
SG40107F <1.0 <1.0 0.03e 
SG40109F <1 .0 <1.0 0.52e 
SG40111F <1..0 <1.0 0.05e 
SG40113F 14/0 <1.0 0.02e 
SG40119F <0 <1.0 0.16e 
SG40605F < 150 <1.0 0.07e 
SG40705F <1.0 <1.0 O.1le 
SG40805F << 0 <1.0 0.23e 
SG40905F <14:0 <1.0 0.17e 
SG41005F <1.20 <1O <1.0 
SG41105F <1. 40 <1.0 0.06e 
SG41205F <1 .0 <1.20 0.20e 
SG41305F <1..0 <1.0 0.03e 
SG40410F <i <1.0 0.03e 
SG40415F <1:-.:0 <1..:0 0.14e 
SG40420F <1.0 <1.0 <1.0 





The Reporting Limit (RL) for the analytes of interest are 
1.0 ppb. All results reported with an ‘e” are estimated values, 


that is they are below the RL’s and the degree of confidence of re 


sults 
below 0.10 ppb is low. All results reported as <1.0 are non-detec 


ts. 
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M-2 OFF-SITE ANALYTICAL LABORATORY DATA 
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HUMAN HEALTH RISK ASSESSMENT 

















MAY 16 35 BS: 2coRM BASE CLOSURE DIV. P.2/74 


ecology and environment, inc. 


internationa! Soeciai:sts in ine Environment 





Rosslyn Center, 1705 North Moore Street 
Ariingion. Virgiria 22209 
Tel: (703} 522-8065. Fax: (703) 588-7950 





May 10, 1995 Document No.: RC1427 





Commander 

U.S. Army Environmental Center 

Attn: ENAEC-BC-A/Mr. Charles George 
Contracting Officer’s Representative 
Building E-4480, Edgewood Area 

Aberdeen Proving Ground, MD 21010-5401 


Re: Contract No. DAAA15-90-D-0012 
Delivery Order No. 0003 
Human Health Risks associated with Well D-1, South Post 


Dear Mr. George: 


In response to the United States Environmental Protection Agency’s (EPA’s) Region I request 
to the Army, Ecology and Environment. Inc., (E & E) recalculated the risks of anticipated 

r exposure to drinking water from Well D-1 on the South Post of Fort Devens. These findings 
are presented below, 


In the Remedial Investigation Report, E & E discusses the risks associated with Well D-1 
(Functional Area I. Volume I. Section 8.5). Two organic chemicals, bis(2-ethy]- 
hexyl)phthalate (most likely a sampling or laboratory contaminant) and chloroform, and one 
metal, arsenic, were detected at concentrations above EPA Region III risk-based 
concentrations (RBCs). However. as discussed in the RJ report. the RBCs were developed 
under standard residential usage assumptions of a 30 vear exposure duration (ED), including 
childhood, and a 350 days/year exposure frequency (EF). In actuality. this well is used for 
troop training, and usage is less than 14 days/vear for a period of at most 10 years. Given 
this limited exposure, the potential risks of the troops who currently use Well D-1 were 
estimated to be at least two orders of magnitude less than those estimated for residential 
tapwater, lowering the excess lifetime cancer risks from arsenic and chloroform (as well as 
the phthalate) below the 10°° threshold. 


To demonstrate this reduced estimated risk, E & E has calculated the non-carcinogenic risks 
(health indices, HT) and carcinogenic risks associated with the contaminants detected in Well 
D-1. The EF was assumed to be 14 days/year. Cancer risks were calculated for two possible 
EDs: 10 years, which is probably greater than any individual exposure, and 2 years, which Is 
more typical. Non-cancer risks are the same for any ED. since the averaging time (AT) 
equals ED. The following equations are used to calculate the risks: 
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_ Cx 0.001 mg/ug x 2Liday x 14daylyr x ED(years) | C x 1.1 x 10 


Hi 
RID, x 70kg x 365day/yr x AT(years) RD, 


where RID, = Reference Dose 
C = Maximum Concentration 
HI = hazard indices 


SF, x C x 0.001 mg/ug x 2L/day x 14day/yr x ED(years) 
TOkg x 365day/yr x T0yr 


Cancer risk = 


= 1.57 x 10°7(SF.)(O), for a 10-year ED 


OT 


= 3.13 x 10°(SF)(C), for a 2-year ED 


where SF, = Slope Factor 
C = Maximum Concentration 


The following table lists the maximum concemtrations, the RfD, and HI, and the SF, and © 
cancer risks for each contaminant. 

















RISKS FROM USE OF WELL D-1 GROUNDWATER 


Non-Carcinogenic Risks Carcinogenic Risks 
RfD, SF, Cancer Risk | Cancer Risk 
(mg/kg day) (mg/kg day) | 10 year ED 2 yr ED 


Arsenic pase] sett] irxio?] ts] sero] 326x107 
Barium ssxosf | =| 
Coppe a ae 


1.8 

Manganese | 4.02 | 5x 103| saxiot| Pee 
BisQ-ethylhexy!) 53.0 4x 10% | 2.9x 10° 1.4.x 10% 12x 10°? 2.3.x 10% 
phthalate 





Maximum 
Concentration 
Detected ng/L 

























Zine 
Chloroform 1.9 x 10°4 6.1 x 10° 1.6x109 | 3.2x 107% 


1 Bis(2-ethylhexyl)phthalate is thought to result from sampling or laboratory contamination. 
* Endosulfan Sulfate does not have an RFD,. The RfD, of Endosulfan was used as a surrogate value, 
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© All of the HIs are well oelow the EPA threshold of 1.0, indicating that there are no 
unacceptable non-carcinogenic risks to human health. The carcinogenic risk associated with 
the 10-year exposure duration (ED) to arsenic is just above 10°6, but within the EPA- 
acceptable range of 10“ to 10°, The carcinogenic risks for all other contaminants are below 
10°, These calculations confirm the assertion in the RI report that there are no unacceptable 


risks to human health from the groundwater at the South Post of Fort Devens, and no further 
action 1s required under CERCLA. 


Sincerely, 


Robert J. King 
Project Manager 








SIR/pjc 
cc: James P. Byrne 


CTF: UC4092 
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